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2396641 

RADIAL EXPANSION OF TUBULAR MEMBERS 

Cross Reference To Related Applications 

This application dabns (he benefit of the filing date of U.S. provisional patent 
application serial number 60/212.359, attorney dodcet number ^791.38, filed on 
June 19, 2000, the disclosure of which is incorporated herein by reference. 

This application is a oontinuation-in-part of the following co-pending patent 
applications: (1) U.S. uUltty patent application serial ho. 09/454,139. attorney dodcet 
no. 25791.3.02. filed on 12/3/1999. which claimed the benefit of the filing date of 
U.S. provisional patent application no. 60/111.293. attorney docket no. 25791.3. 
filed on 12/7/1998; (2) U.S. ufillty patent application serial no. 09^10.913, attorney 
docket no. 25791.7.02. filed on 2/23/2000. which claimed the benefit of the fifing 
date of U.S. provisional application no. ^121,702. filed on 2/25/1999; (3) U.S. 
utility patent application serial no. 09/502,350, attorney dodcet no. 25791.8.02. filed 
on 2/10/2000. which daimed the benefit of ttte filing date of U.S. provisional 
plication no. 60/119.611. attorney docket no. ^791.8; (4) U.S. utility patent 
application serial no. 09/440.338. attorney docket no. 25791.9.02. filed on 
11/15/1999. which claimed the benefit of ttte fUng date of U.S. provistonal 
^licatton no. 60/108.558. attorney dock^ no. 25791.9. fUed on 11/16.1998; (5) 
U.S. provistcmal patent ^plication no. 60/183,546, filed on 2/18^000; (6) U.S. utility 
patent appHcation no. . 09/523,460, attom^ docket no. 25791.11.02, filed on 
3/10/2000. whteh daimed the ben^ of the filing date of U.S. provistonal applicatton 
no. 60/124.042, filed on 3/11/1999; (7) U.S. utilify patent applicatton no. 09/512.895, 
attorney docket no. 25791.12.02. filed on 2/24/2000^ which daimed the benefit of 
the filing dates of U.S. provistonal applicatton no. 60/121.841, attorney docket no. 
25791.12^ filed, on 2/26/1999 and U.S. provistonal applicatton no. 60/154,047, 
attorney docket no. 25791.29, filed on 9/16/1999; (8) U.S. utility application no. 
09/511,941, attorney docket no. 25791.16.02, fited on 2/24/2000. whteh daimed the 
benefit of the flUng date of U.S. provistonal serial no. 60/121,907, attorney docket 
no. 25791.16, filed on 2/26/1999; (9) U.S. utilify patent applicatton no. 09/588.946, 
attorney docket no. 2579l\ 17.02, filed on BTT which claimed the benefit of the 
filing date of U.S. provistonal patent application serial no. 60/137.998, attorney 
docket no. 25791.17, filed on 6/7/1999; and (10) U.S. utility patent application no. 
09^59,122. attorney docket no. 25791^.02, filed on 4/26^0, whteh claimed the 
t>enefit of tt>e filing date of U.S. proviskKial applicatton no. 60/131,106, attorney 



docket no. 25791.23, filed on 4^1999. Applicants incorporate by reference the 
disclosures of these applications. 

This application Is related to the following co-pending patent applications: 
(11) U.S. provisional application no. 60/146^203, attorney dodcet no. 25791.25, filed 
5 on 7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisionai patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appOcatton no. 60/159,039. attorney docket no. 25791.36. filed on 10/12,1999; (IS) 
U.S. provistonal patent applicatton no. 60/159,033, attorney docket no. 25791.37, 

10 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
attorn^ docket no. 25791.39, filed on 11/12/1999. Applicants incorporate by 
reference the disclosures of these appiicattons. 

Background of the Invention 
This invention relates generally to wellbore casings, and in particular to 

15 wellbore casings that are forrhed using e)q7andable tubular members. 

Conventionally, when a wellbore is created, a number of casings are 
installed in the borehole to prevent collapse of the borehole wall and to prevent 
undesfred outflow of drilling fluid Into the fbrmatton or Inflow, of fluM from the 
fbrmatton into the borehole. The borehole is drilled in intervals wherrt>y a casing 

20 which ^ to be Insiaileu In a lower borehore inierval is lowered through a previousiy 
irmtaHed casing of an upper borehole interval, fis a consequence of this procedure 
the casing of the tower interval is of smaller diameter than the casing of the upper 
inten/al. Thus, the casings are in a nested arrangement with casing diameters 
decreasing in downward direction. Cement annuli are provided between the outer 

25 surfeoes of the casings and the borehole wall to seal the casings from the borehole 
wall. As a consequence of this nested arrangement a relatively large borehole 
diameter is required at the upper part of the wellt>ore. Such a large borehole 
diameter invdves increased costs due. to heavy casing handling equipment, large 
drill bite and increased volumes of drillir^ fluid and drill cuttirigs. Moreover, 

30 increased drilling rig time is involved due to required cement pumping, cement 
hardening, required equipment changes due to large variattons in hole diameters 
drilled in the course of the well, and the large volume of cuttings drilled and 
removed. 

The prMent invention is directed to overcoming one or more of the 
35 limitattons of the existing procedures for fbrrrang wellbores. 
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Summary of the Invention 
Aooording to one aspect of the present ,^venfon. a method cS coupling an 
expandable tubular member to a preexisting stnjclure is provided that includes 
positioning the tubular ntember and an expansion cone wittiin the preexisting 

5 structure, anchoring the Uibular member to the preexisting structure, axially 
displacing the expansion cone relative to the tubular member by pulling. the 
expansion cone through the tubular member, and lubrirating the interface between 
the expansion cone and the tubular member. 

According to another aspect of the present Invention; a m^od of coupling a 

10 tubular member to a preexisting structure , is provided thiat includes positioning the 
tubular nriemt)er and an expansion cone within the preexisting structure. arKihortng 
the tubular member to the preexteting structure, and axially dtepbdng the expansion 
cone relative to the tubular member by pulling the expansion cone through the 
tubular member. The tubular member includes: an annular 'member, including: a 

15 wall thieicness that varies less than about 8 %, a hoop yield strength that varies less 
than about 10 %, imperfecttons of less than about 8 % of the wall thickriess, no 
laiture for radial expansions of up to about 30 %, and no necking of the walls of the 
annular nnember for radial expanistons of up to about 25%. 

According to another aspect of the present inventton, a method of coupRng a 

20 tubular member to a preexteting structure is provkied that includes injecting a 
lubricating fluid into the preexisting stnjcture, posittoning the tubular member and an 
expanskm cone within the preexisting structurs. anchoring the tubular member to 
the preexisting structure, and axially displacirtg the expansion cone relative to the 
tubular member by pulling the expansion cone through the tubular member. 

25 According to another aspect of the present inventkxi. a method of coupling 

an expandable tubular member to a preexisting structure is provided that includes 
posittoning the expandable tubular member and an expanston cone within the 
preexisting structure, anchoring the expan^ble tubular member to the preexisting 
structure and axially displacing the expanston cone relative to the expandable 

30 tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member includes: a first tubular member, a 
second tubular nnernber, and a threaded connection for coupBng ttie first tubular 
member to the second tubular member. The threaded connection includes: one or 
more sealing members for sealing the interftice between the first and second tubular 

35 memt)ers. 



Aooording to another aspect of the present tnventton. a method of coupling 
an expandable tubular member to. a preexisting structure is provUed that Includes 
positioning the expandat>le tubular member and an expansion cone within the 
preexisting structure, anchoring the expandable tubular member to the preexisting 

5. structure, and axially displacing the. expartsion cone reiatt^ to the expandable 
tubular member by pulling the expansion cone through the mpandable tubular 
member. The expandable tubular member includes a plurality of tubular members 
having threaded portions that are coupled to one anottier the process of. coating 
the threaded portions of the tubutar members with a sealant, cdupiing the threaded 

1 0 p(^ons of the tubular members and curing the sealant 

According to another aspect of the present invention, a method of coupling a 
tubular hfiember to a preexisting structure provided that includes positioning the 
tubutao* member and an expansion cone within the preexisting $tructitfe. andiortng 
the tubular member to the preexisting structure^ and Qxially displacing the expansion 

15 cone relative to the tubufar nnenrrt)er by pulling the expansion cone through the 
expandable tubular member. The tubular memt>er includes: a pair of rings for 
engaging the preexisting structure, and a sealing element positioned between the 
rings for seating the Interface betvyeen the tubular menober and the preexisting 
structure. 

20 ' According to another aspect of the present Invention, a method of coupling a 
tubular member to a preexisting structure is provided that includes positioning the 
expandable tubular member and an expansion cone within the pn^exteting structure, 
anchoring the expandable tubular member to the preexisting structure, and axially 
displacing the expansion cone relative to ttie expandable tubular member by pulling 

25 the expansion cone through the expandable tubular member. The tubular member 
indudes one or more slot^. 

According to ariother aspect of the present invention, a method of coupling a 
tulHdar member to a preexisting structure is provided that indudM |K)SitkMiing the 
exparulataile tiduilar member and an expansion cone within the preexisting structure. 

30 anchoring the expandable tubular member to the preeMsting structure, and axially 
displacing the expansion cone relative to the expandable tubiter member by pulling 
the expansion cone through th^ expandable tubular member. The tubular mennber 
inchxlefs: a first preexpanded portion, an intenmediate portion coupled to the first 
preexpmded portion including a sealing element, and a second preexparuled 

35 portion coupled to the intemnedlate portion. 
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According to another aspect of the present invention, a method of coupling a 
tubuter meirdDer to a preexisting stmcture is provided that includes positioning the 
expandable tul>ular member and an expansion cone within the preexisting stmcture, 
anchorinis the expandable tubular member to the pree)dsting structure, and axially 

5 displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular merhber by applying an axial 
force to me expansion cone. The axial force includes: a sutetantially constant axial 
force, and an increased bmbI force. 

According to another aspect of ttie present invention, a method of coupling a 

10. tubular member to a preexisting stnjcture is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, andioring 

■ 

the tubular mwnber to the preexisting staictuie. and axially displacing the expansion 

cone relative to the expandable tubular member by pushing and pulling the 

expansion cone through the expandable tubular member. 
1 5 According to another aspect of the present Invention, a method of coupling a 

tubular rhember to a preexisting stmcture is provided that indudra positioning the 
' tubular member and an expansion cone within the preexisting stmcture, anchoring 

the tubular merTd)er to the preexisting stmcture, axially displacing the expansion 

oorm relative to the tubular member by pulling the expandon cone thn^ugh the 
20 expandable tubular member, ar^l Injecting a curable fiuidic sealing material between 

the tubular memb^ and the preexisting structure prior to axially displacing the 

expansion cone.. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a prsexisting stmcture is provided that includes 
25 positioning the tubular member and an expansion cone within the preexisting 
stmcture, anchoring the tubular member to the preexisting stmcture by increasing 
the size of the expansion cone, and axially displacing the expansion cone relative to 
. the tubular member by pulling the expansion cone through the tubular member. 

According to another aspect of the present invention, a method of coupling a 
30 tubular member to a preexteting stmcture is provided that includes positioning the 
tubular member and an expansion cone withih the preexisting stmcture, anchoring 
the tubular memb^* to the pre^sting stmcture by heating a portion of the tubular 
member, and axially dtepladng the expansion cone relative to the tubular member 
by pulling the expansion cone through the tutnjiar member. 



Aooording to another aspect of tte present invention, a method of coupling 
an expandable tubular member to a preexisting stnicture Is provided that includes 
positioning the expandable tubular member, an expansion cone, and an anchorir^ 
device within the preexisting staidure^ positioning the anchoring device above the 

5 expansion cone, anchoring the e)7>dndat>ie tutHilar member to the preexisting ^ 
structure using the anchoring device, and axiaily displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an e}q)andable tubular member to a preexisting structure is provided that includes 
positioning the tubular member and an expansion cme within the [mexisting 

10 structure, explosively anchoring the tubular member to the pree 
axiaily displacing the expansion cone reiatiye to the tubular member. 

According to another aspect of the present invention, a method ^f coupling 
an expandable tubular to a preexisting structure is provided that includes fixing the 
position of an expansion cone within the preexisting structure, driving the 

IS * expandable tubular member onto the expansion cone in a first direction, and axiaily 
displacing the expansion cone in a second direction relative to the expandat)ie 
tubular member. The first and siecond directions are different 

According to another aspect of the present invention, a method of coupling *n 
an expandable tubular member to a preexisting structure is provided that includes 

20 placing the expandable tubular, an expansion cone, and a resiiient anchor within the ^ 
preexisting structure, releasing the redllent anchor, and axiaily displacing the 
exparmion oone within the expandable tubular member. ^ 

According to another aspect of the present invention, a method of coupling 
an expandable tubular memt)er to a preexisting structure is provided tt)at includes >^ 

25 piadng the expandable tubular member, an expansion cone, and an anchor into the 
preexisting staucture, and anchoring the dependable tubular member to the 
preexisting stnicture by: pivoting one or more engagement elements, and a)dally 
dtepladng the expar^ion oone. 

According to another aspect of the present invention, a method of coupling 

30 an expandable tubular member to a preexisting structure is provided that includes 
piadng the expandable tubular member and an expansion oone into the preexisting 
structure, placing a quantity of a fiuidic material onto the e}q>andable tubular 
memt>er to anchor the expandable tubular memt)er to the preexisting structure, and *^ 
axiaily displadng the expanston cone. 
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Aooording to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure Is provided that includes 
positioning the expandable tubular member and an expansion cone into the 
preexisting structure, anchoring the expandable tubular member to the preexisting 

5 structure by in|ecting a quantity of a hardenabie fluidic material into the preexisting 
structurSt at least partially curing the hardenabie fluidic sealing material* and axialty 
displacing the expansion cone. 

Aooordbig to another expect of the present invention, a method of ooupli^ 
an ^cpand^le tubular member to a preexisting structure is provided that includes 

10 placing the expandable tubular memt>er and an expansion cone within the 
preexisting structure and applying an axial force to the expandable tubular number 
In a domward direction. 

According to anpther aspect of tte present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 

15 placing the * expandable tubular member and dn expansMxn cone wtthin the 
preexisting structure, irijecting a quantity of a first fluidic material having a first 
density into the region of the preexisting structure outside of tiie expandable tubular 
member, and Injecting a quantity of a second fluidic material having a second 
density into a portion of the expandable tubular member below the expansion cone. 

20 Tne second density is greater than the first density. 

According to anoUier aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
placing the exparKlable tubular member and an expansion cone into tiie preexisting 
stnjcture, anchoring the expandable tubular member to the preexisting stiiicture, 

25 applying an axiel force to the expansion cone, and pressurizing an interior portion of 
the expandable tubular merriber below the expansion cone. 

According to another aspect of the present invention, a niethod of coupling 
an expandat>le tubular member to a preexisting structure is provided ttiat includes 
placbig the expandable tubitor mernber and an expansion cone into the preexisting 

30 stnjcture and applying an axial force to the expandable tubular member. 

According to another £»pect of ttie present invention, an apparatus for 
coupling a tutHilar member to a preexisOig stnjcture is provided that inductee an 
expandable tubular memt>er, an anchoring device adapted to couple Uie expandable 
tubular menri)er to the preexteting stincture, and an expansion cone movably 

35 coupled to the expandable tubular member and adapted to radially expand the 



expandable tubular member, including: a housing including a tapered first end and a 
second end. one or more grooves fbmied in the outer wrfiaoe of the tapered first 
end. and one or more axlai flow passages fluidiciy coupled to the grooves. 

According to another aspect of the present invefition, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular men^r, an anchoring device adapted to oouple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expanctable tubular member inchjdes: an 
annular member, having: a wall thickness that varies less than about 8 %, a hoop 
yield strength that varies less than about 10 %. imperfedions of 1^ than about 8 % 
of the wall thickness, no failure for radial expansions of up to about 30 %, and no 
necking of the walls of the annular member for radial expansions of up to about 
25%. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a praexisting structure Is provMed that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubuiar member and adapted to radtally expand 
the expandable tubuiar member. Tne expandable tubuiar member includes: a firet 
tubular member, a second tubular member, and a threaded oohnectfon for coupling 
the flrst tubular mennber to the second tubular member, the threaded connectton 
including: one or nK>re sealing membere for sealing the interface betweeri the firet 
and seocmd tubular members. 

# 

According to another aspect of the present inventton, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to coupte the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and iadapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a layer 
of a lubricant coupled to the interior surface of the tubular member. 

According to anotter aspect of the present invention, an apparatus for 
coupling an exparklable tubular nrtember to a pree)dsting structure Is prevMed that 
includes an expandable tubular memb^, an anchoring devtee adapted to couple the 
expandable tubular mmnber to the preexisting structure, and an expansion cone 

8 



movably coupled to the expandable tubular meml)er and adapted to radially expand 
the expandat>ie tubular member, the expandsA)le tubular member Includes: a pair 
of tubular mefrd)ers having threaded portions coupled to one another, and a quantity 
of a sealant within the threaded portions of the tubular members. 

5 According to another aspect of the present invention, an apparati^ for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an andioring device adapted to couple the 
expandable tutnilar member to the preexisting structure, and an expansion cone 
movably coupled to the exparxiable tubular member and adapted to ladMy expand 

10 the expandable tubular member. The expandable tubular memt)er includes: a pair 
of rings for engaging the preexisting structure, and a sealing element positioned 
between the rings for sealing the interface betwem tfie tubular member and the 
preexisting structure. 

According to another aspect of the present invention, an apparatus for 

15 coupling an expandable tubular member to a preexisting structure is provided that 
includes w expandable tubular member, an anchonng device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
. niovatriy coupled to the dependable tubuier member arid adapted to rddially expand 
the exparxlable tut>ular member. The expandable tubular member includes one or 

20 mors slots. 

According to another aspect of the present Invention, an apparatus for 
ooupDng an expandable tubular memb^ to a preesdsting structure is provided that 
includes an expandable tubular memt>er, an arx:horing device adapted to couple the 
exparKlable tubular member to the preexisting structure, and an expanston cone 

25 movably coupled to the expandable tubular member and adapted to radially expand 
the expanctatrie tubular member. The expandable tutHjIar member includes: a first 
preexpanded portion, ah intermediate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpanded portion cbiq)led to 
the intermediate portion. 

30 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a pree}dsting structtra is provided that 
includes an expandatile tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, ah expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
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Ihe expandable tubular member, and a valveable fluid passage coupled to the 
anchoring device. 

According to another aspect of the present invention, an apparatus fc>r 
coupling an mpandable tubular member to a preexisting structure is provided that 
includes a first support mwnber. a second support member coupled to the first 
support member, an expansion cme coupled to the first support member, an 
expandable tubular member coupled to the expansion cone, and an anchoring 
devtee ooupled to the second support member adapted to couple the expandable 
tubular member to the preexisting structure. The anchoring device is positioned 
fijbove the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupBng an expandable tubular member to a preexisting stnictiire Is pro^rided that 
Includes a first support member, a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 
expandable tubular member coupled to the expdnsiqn cone, and ah explosive 
anchoring device coupled to the second support member adapted to couple the 
expandable tubular member to the preexisting stnicture. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
Includes a support member, an expandable expansion cone coupled to the support 
member, arvl an expandable tubular member ooupled to the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stnicture is provided that 
includes a support member, an expandable expansion cone coupled to the support 
member, and an expandable tubular mernber coupled to the expandable expansion 
cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular to a preexisHng stnjcture is provided that includes a 
suiqxxt member, an expansion cone ooupled to the support member, an 
expandable tubular member coupled to the expansion cone including one or more 
shape memory metol inserts, and a heater coupled to the support member in 
. opposing relation to the shape memory metal inserts. 

According to another aspect of the present invention, an apparatus for 
ooi4>ling an expandable tubular rrmnber to a preexisfing structure is provided that 
includes a support member, an e)q;)ansion cone coupled to the support member, an 
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expandable tubular member coupled to the expandable expansion cone, and a 

resffient ar^hor coupled to the expandable tubular member. 

Acoording to another aspect of the present invention, an expandable tubular 

member is provided that Includes: an expandable tubular body, one or more resflient 
5 panels coupled to the expandable tubular body, and a release member releasably 

coupled to the resHient panels adapted to controllably release the resilient panels. 
According to another aspect of the present invention, an apparatus for 

coupflng an expandable tubular member to a preexisting structure is provMed that 

includes a support member, an expansion cone coupled to the support member, an 
10 expandable tubular member coupled to the e)q)andable exparision cone, and an 

anchor coupled to the expandable tubular nmmber, including: one or more spikes 

pivotally ooiq>ljBd to the expandable tubular member for engaging the pree)dsting 

structure. 

According to another aspect of the present invention, an apparatus for 

15 coupling an expandable tubular member to a preexisting structure is provided that 
includes a suppcvt member, an expansion cone coupled to the support member, dn 
expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular member, including: one or more petal 
baskets pivotally coupled to the expandable tubular member. 

20 According to another aspect of the present inventton, an apparatus for 

coupling an e)q?andable tubular member to a pree}dsting structure is provided that 
includes a support member, an expansion cone coupled to the support member, an 
expandatde tubular member coupled to the expanston cone, including: a stotted 
portton provkted at one end of the expandable tubular member. 

25 According to another aspect of the present inventton, an apparatus for 

coupling an expendalile tubular member to a preexisting structure is provided that 
Includes a support nmmber, an expanskxi cone, an expandable tubular memt>er 
coupled to the e)q>ansbn cone, a coupling device coupled to the supped member 
and an end portton of the expandable tubular member, and 

30 a mass coupled to the end portton of the expandable tubular member. The weight 
of the mass is greater than the yieU strength of the expandable tubular member. 

According to another aspect pf the present inventkm, an apparatus for 
coupling an expandabte tubular mOTri>er to a preexteting structure is provided that 
includes a sufYX3rt me'mt>er including a fluid passage, an expanskm cone coupled to 

35 the support member, an expandable tubular member coupled to the expansion 
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cone, a slip joint coupled to the expansion cone, an end plate coupled to tlie slip 
joint, a fluid chamtier coupled to the fluid passage, the fluid chaml>er defined by the 
interior portion of the expandak>l6 tutniiar nnemt>er between the expansion cone and 
the end plate. 

According to another aspect of the present invention, a method of coupUng a 
tubular member to a preexisting stnidure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, axiaiiy 
displacing the expartston cc^. removing the expansion cone, and applying direct 
radial pressure to the tubular member. 

According to another aspect of the present invention, an. apparatus is 
provided that includes a tubular member coupled to a preexisting structure. The 
tubidar mend)er is coupled to the preexisting structure by the process of: 
positioning the tubular member and an expansion cone within the preexisting 
structure, axially displacing .the expansion cone, renK>ving the expansion cone, and 
applying direct radial pressure to the tubular member. 

Brief Description of the Drawings 

FIG. la is a fragmentary cross-sectional Illustration of the placement of an 
embodiment of an apparatus for expanding a tubular nnember within a wetlbore 
casing. 

RG. lb is a fragmentary cross-sectional illustration of the apparatus of FIG. 
la after anchoring the expandable tubular member of the apparatus to the weilbore 
casing. ^ 

FIG. 1c is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
lb after initiating the axial displacenient of the expcinsion cone. 

FIG* Id Is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
lb after initiating the axial displacement of the expansion cone by puDing on the 
expansion cone and injecting a pressurized fluid below the expansion coiie. 

FIG. 1e a fragmentary ooss-sediondl illwtration of the apparatus of FIGS. 
1c and Id after the completion oT the radial expansion of the expandable tubular 
member. 

FIG. 1f is a fragmentary ooss-sectional illustration of the apparatus of FIG. 
1e after the decoupling of the anchoring device of the apparatus from the weilbore 
casing. 
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FIG. 1g is a fragmentary cross-sectionai illustration of the apparatus of FIG. 
If afta* the removal of the anchoring deviop of the apparatus from the wellbore 
casing. 

FIG. 2a is a fragmentary cross-sectionsU illustration of the placement of an 
emi)odiment of an apparatus for expanding a tulniiar memt)er within a welttxm 
casing and an open hole in a sutitenrarwan fonration. 

i 

FIG.. 2b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2a after anchoring the expandable tubular mentber of the apparatus to the open 
hole. 

FIG. 2c Is a fragmentary cross-secUonai illustration of the apparatus of FIG. 
2b after initiating the axial dteplacement of the expansion cone. > 

FIG. 2d Is a fragmentary cross-sectional Illustration of the apparatus of FIG. 
2b after init^ng the axial displacement of the expansion oone by pulling on the 
expansion cone and also by injecting a pressurized fluid below the expansion oone. 

FIG. 2e is a fragmehtary cros&Mctionai Illustration of the apparatus of FIGS. 
2c and 2d after the oompMion of the radial expansion of the expandable tubular 
member. 

FIG. 2f is a fragmentary cross-sectional illustratton of the apparatus* of FIG. 
2e after the decoupling (rf the andioring device of the apparatus from the open hole. 

FIG. 3a is a fragmentary cross-^secUonai iiiustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

FIG. 3b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3a after anchoring the expandable tubular nriember of the apparatus to the wellbore 
casing. 

FIG. 3c is a fragrnentary cross-sectional iiiustration of the apparatL^ of FIG. 
3b after initiating the axial displacement of the expansion cone. 

FIG. 3d is a fragmentary cross-sectional illustratton of the apparatus of FIG. 
3c after completing the radial expar^ion oS the expandable tubular member. 

FIG. 4 is a fir^mentary cross-sectlmal illustration of an embodiment of a 
shock absorbing system for use in the apparatus of FIGS, la to 3d. 

FIG. 5 is a cross-sectimal ilti^tratton of an embodiment of a courMing 
arrangement for use in the expandable tubular members of the apparatus of FIGS. 
1ato3d. 
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FIG. 6 is a cross-sectionai illustration of an embodiment of an expandable 
tubular member having a slotted lower sectton for use in the apparatus of FIGS, la 
to3d. 

* 

FIG. 7 is a cri^s-sectionat illustration of an embodiment of an expandable 
5 tubular member having a pre^xpanded iq>per portion for use bi the apparatus of 
FIGS, la to 3d. 

FIG. 8 is a cross-sectional illustration of an embodiment of an expandable 
tubular member having a slott^ upper section for use in the apparatus of RGS. la 
to3d. 

10 FIG. 9 is a graphical iilustratibn of an embodiment of a method of applying an 

axial force to the expansion cones of the apparatus of FIGS, la to 3d. 

FIG. 10a is a fragmentary cross-sectional Illustration of the plaoemerit of an 
embodiment of an apparatus for expanding a tubular member within a welltxxe 
casing. 

IS FIG. 1 0b a fragmentary cross-sectional illustration of the apparatus of FIG. 

10a during the irijecUon of a non-hardenable fiuidic material into and out of the 
apparatus. 

FIG. 10c Is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
10b during the Injection of a hardenaUe fluidic sealing nrmterial into and out of the 
20 apparatus. ^ 

FIG. 10d is a fragnientary cross-sectional illustrktion of the apparatus of FIG. 
10c after the placement of a valve closure element intp the valve passage of the 
anchoring device of the apparatus. * 

FIG. lOe a fragmentary cross-sectional iilustratton of the apparatus of FIG. 
25 1 0d after anchoring the expandable tubular member of the apparatus to the weltbore 
casing. 

FIG. 1 0f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lOe after initiating the axial displacernent of the expar»k>n cone. 

FIG. lOg is a fn^noentary cross-sectional iliustration of the apparatus of FIG. 
30 lOe after initiating the a)dal displacement of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. 1 0h Is a fragmentary cross-sectional iliustration of the apparatus of 
FIGS. lOf and lOg after the completion of the radial expansion of the expandable 
tubular member. 



14 



FIO. 1(N is a fragment^ cross-secUonal illustration of the apparatus of FIG. 
10h after the deooupling and removal of the anchoring device of the apparatus from 
ttte weUtx>re casin[g. 

FIG. 11a is a fragmentary cross-sectiorral illustration of an alternative 
emtxxltment of an apparatus for coupling an expandakde tul>ular memt)er to a 
preexisting structure. 

R6. 1 lb IS a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 la after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 1 1c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lib after initterting the axial displacement of the expar^ion cone. 

RG. lid is a fragmentary cross-sectional illustration of the apparatus erf FIG. 
1 1c after stopping the axial displacement of the expar^ton cone prior to deactivating 
the anchoring devjoe. 

FIG. lie Is a fragmentary cross-sectional illustration of the apparatus of 
FIGS. 1 1d after deactivating the anchoring device. 

FIG. 1 1f is a fragnrtentary aross-sectionai illustration of the af^ratus of FIG. 
1 1e after initiating the axial displacement of the expansion cone and the deactivated 
anchcKing device. 

• lO. • io a iioi^iiioiiuaiiy uius>sr»«;uuufiai iiiusu^uon or ine apparaius or riu. 
1 1f after the completion of the radial expansion of the expandable tubular member. 

FIG. 12a is a fragmentary cross-sectional illustration of an altemative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting stnictiro positioned within a wellbore. 

FIG. 12b is a fre^nnentafy cross-sectional illustration of the apparatus of FIG. 
12a after expanding the expandable expansion cone in order to anchor the 
expandable tubular mennber to the wellbore casing. 

FIG. 12c is a fragmentary cross-sectional iihistration of the apparatus of FIG. 
12b after initiating the axial displacement of the e3q)andable expansion cone. 

FIG. 1 2d is a fragmentary crossnsecttonal illustration of the apparatus of FIG. 
12c after completing the radial expansion of the expandable tubular member. 

FIG 13a is a fragmentary cross-sedionai illustration of an altemative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned wtthin a wellbore. 

15- 



FIG. 13b is a fragmentary cross-sedional inustration of the apparatus of FIG. 
13a after activating the shape memory rnetal Inserts in order to anchor the 
expandable tubular member to the wellbore casing. 

FIG. 13c a fragmentary cross-sectional Illustration of the apparatus of FIG. 
5 1 3b after initiating the »dal dteplaoement erf the expansion oone. 

FIG. 13d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
13c after completing the radial expansion of the expandable tubular member. 

FIG. 14a is a fragmentary oross-sectionai illi^tration of an alternative 
embodiment of an apparatus for coupling an expandat>ie tubular member to a 
10 preexisting structure positioried within a wellbore casing. 

FIG. 14b » a fragmentary aoss*sectional illustration of the apparatus of FIG. 
14a after ooupHng the packer to the wdlbore caiing. 

FIG. 14c is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
14b after initiating the axial displacement of the exparidable tubular member towards 
15 the expansion oone. 

FIG. 14d is a fragmentary cross-seglional illustration of the apparatus of FIG. 
14c after radially expanding the end of the expandable tubular member onto the 
expansion oone. 

FIG. 14e is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
2G 1 4d after decpupiing the packer from nie weiibore casing . 

FIGw 14f is a fragmentary cross-sedtohcri illustration of the apparatus of Rd. 
14e after initiating the axiai dbplacement of the expansion oone relative to the 
e)q[>andable tubular memt>er. 

FIG. 14g is a fragmentary cross-secHonal illustratton of the completion of the 
25 radial expanston of the exparKlable tubular member. 

FIG. 15a is a fragmentary cross-sectional lllustratton of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positiorted witMn a welltM>re. 

FIG. 15b is a fragmentary cross-secHonai lllustratton of the apparatus of FIG. 
30 1 5a after coupling the n»silierit anchor to the wellbore casing. 

FIG. 15c is a fragmentary cross-sedtonai illustratton of the apparatus of FIG. 
15b after initiating the axial displacement of the.expanston cone. 

RG. 15d is a fragmentary cross-secttonai illustratton of the apparati^ of FIG. 
1 5c alter completton of the radial expansion of the expandabto tubular member. 
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FIG. 16a is a top view of an embodiment of a resilient anchor for use in the 

apparatus of FIG. 1 5a. 

FIG. 1% Is a top view of the resilient anchor of FIG. 16a after releasing the 

ocriled resilient member. 

FIG. 17d is a top view of an altemate embodiment of a resilient anchor for 

use in the apparatus of FIG. 15a. 

FIG. 17b Is a top view of the resijient andtor of FIG. 17a after releasing the 

resilient elements. 

FIG. IBa is a fragmentaiy cross-sectional top view of an altemate 
embodiment of a resilient anchor for use in the apparatus of FIG. 1 5a. 

FIG. 18b is a fragmentary cross-secttonal top view of the resilient anchor of 
FIG. 1 8a after releasing the resilient elements. 

FIG. 19a. is an front view of an embodiment (rf an expandable tubular 
member including one or more resilient panels. 

FIG. 19b is a cross-sectional view of the expandable tubular member of FIG. 

19a. 

FIG. 19c is a bottom view of the expandable tubular member of FIG. 19a. 

FIG. 20a is a frs^mentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a w^bore. 

fig! 20b is a fragmentary cross-sectional Wustratioh of the apparatus of FIG. 
20a after coupling the anchor to the wellbore casing. 

FIG. 20c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20b after initiating the axial displacment of the expanskxi cone. 

FIG. 20d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20c after completion of the radial expansion of the expandable tubular member. 

FIG. 21a Is an illustration kA an embodiment of the anchor of the apparatus of 
FIG. 20a. 

FIG. 21b is an illustration of the anchor of FIG. 21a after outwardly extending 
thespikes^ 

FIG. 22a an Illustration of an alternative embodiment of the anchor of the 

apparatus of FIG. 20a. 

FIG. 22b is an illustration of the anchor of FIG. 22a after outwardly extending 

the spikes. 
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FIG. 22c is a cross-seclional illustration of tha petals of the anchor of FIG. 



FiG. 23a is a fragmentary cross-sedional illustration of an altemattve 
emtxxliment of an apparatus for coupling an expandable tubular member to a 
5 preexisting structure positioned within a wellbore. 

FIG. 23b is a fragmentary ooss-sectionai illustration of the apparatus of FIG. 
20a after injecting a quantity of a hardenaUe fluidic seating material into the open 
hole wellbore section proximate the lower section of the exparxiabte tubular 
mend)er. 

10 FIG. 23c is a fragnoentary cross-sectional illustration of tlie apparatus of FIG. 

23b after pennitUng the harderad^le fhiidic sealing material to at least partially cure. 

FIG. 23d is a fragmentery cross-sectional illustration of the apparatus of FIG. 
23c after initiating the axial displacement of the expansion cone. 

FiG. 23e is a fragmentary cross-sectional illustration of the apparatus of FIG. 

w 

15 23d after completion of the radial expansion of the expandabte tubular member. 

FiG. 24a is a fragmentery cn^s-secUonal illustration of an attismative 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned within a wellbore casing and an open 
hoto weilbore section. 

20 FIG. 24b is a fragmentery cross-sectionai illustration of the apparatus of FIG. 

24a after reteasing the packer. 

FIG, 24c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
24b after extruding the expandable tubular member off of the expansion cone. 

FIG. 25a is a fragmmtery cross-sectional llli^tration of ari altrntatlve 
25 embodiment of an apparatus and imettod for coupling an expandabte tubuter 
memt>er to a preexisting structure positioned within a wellbore casing and an open 
hole wellbore section. 

FIG. 25b is a fragmentery cross-sedidnai IHustraticNi of the apparatus of FIG. 
25a after injecting a quantify of a fluidic matertei into the expandable tubular 
30 member having a higher density than the fluid within the preexisting structure 
outside of the expandable, tubuter merrrf>er. 

FiG. 25c is a fragmentary cn^sectional illustration of the apparatus of FIG. 
25b atter extruding the expandable tubular member off of the expansion oone. 
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FIG. 26a is a fragmentary cross-sectional illustration of an alternative 
emtxMliment of an apparatus and niethod for coupfing an expandatile tubular 
nnemtier to a preexisting structure. 

FIG. 26b is a fragmentaiy cross-sectional illustration of the apparatus of FIG. 
26a after the initiation of the radial expansion process. 

FIG. 26cls a frdgmentaiy cross-sectional illustration of. the completion of the 
radial expariston process using the apt)aratus of FIG. 26b. 

FIG. 27 is a flow chart illustration of a preferred embodiment of a method of 
coupltag an expandable tubular to a preexisting structure. 

FIG. 28 is a cross-eectional IRustration of an expandable tubulcr coupled to a 
preexisting structure using an expansion cone. 

FIG. 29 is a cross-sectional illustration of the subsequent appltcation of Ifadiai 
pressure to the expandable tubular member of FIG. 28. 

Detailed Description 

A method and apparati^ for coupling tubular members to a preexisting 
structure is provided. In a prefentd embodiment, the tubular members are coupled 
to the preexisting structure by radially expanding the tubular members Into contact 
with the preexisting structure. In a preferred embodiment, the tubular members are 
radially expanded by anchoring one end of the tubular members to the preexisting 
stmdure and then pulling an expansion cone through the tubular members. In this 
manner, the tubular members are radially expanded and coupled to the preexisting 
structure. 

Referring initially td FIGSi la. lb, 1c. Id. 1e, If and 1g. a preferred 
embodiment of a metttod and apparatus for couplirig an expandable tubular member 
to a preexisting s^cture will be described. Refenring to Fig. la, a wellbore casing 
100 Is positimed wHhin a subterranean formation t05. The wellbore casing 100 
may be positioned In any brtentaUon from ttie vertical direction to ttie horizontal 
direction. The weHbore casing 100 further includes one or more openings 110 tt)at 
may have been the result of unintentional damage to the wellbore casing 100* or 
due to a prior perforetton or fracturing operation perfonned upon the sunounding 
subterranean formation 105. As will be recognized by persons having ordinary skill 
in the art. the openings 110 can adversely affect ttie subsequent operation and use 
of tha wellbore casing 1 00 unless ttiey are sealed off. 

In a preferred embodiment, an apparatus 115 is utilized to seal off ttie 
openings 110 in the wellbore casing 100. More generally, the apparatus 115 is 
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preferably utilized to form or repair welibore casings, pipelines, or structural 
supports. 

The apparatus 1 1,5 preferably Includes a first suppdrt member 120, a second 
support member 125, an expansion cone 130, an anchoring device 135. and 
5 expandable tubular member 140.* and one or more sealing members 145. 

The first support member 120 is preferably adapted to be ooupted to a 
surface location. The first support member 120 is further coupled to the anchoring 
device 135. The first support member 120 is preferably adapted to convey 
pressurized fluidic materials and/br electrical cunent and/or communication signals 
10 from a surface location to the anchoring device 135. The first support member 120 
may, for exam;^, be conventional commercially avaiiat^ slicii wire, braided wire, 
coOed tobing, or drilling stodc material. ' 

The second Support nwmber12S is preferably adapted to be coupled to a 
surface location. The second support member 125 Is further coupled to the 
15 expansion cone 130. The second support mernber 125 is preferably adapted to 
pemiit the expansion cone 130 to be axialiy displaoed relative to the first support 
member 120. The second support member 125 may, for example, be conventional 
commerdaily available sKck wire, braided wire, coiled tubing, or driOing slock 
materisri. 

The expansion cone 130 Is coupled to the second, support member 125. The 
expanston coiie 130 is preferably adapted to radially expand the expandabte tobular 
member 140 when ttie expansion cone 130 is axialiy displaced relative to the ' 
expandable tubular member 140. In a prefisned embodiment, the expansion cone 
130 is provided substentially as disclosed in one or more of ttie fbilowjng: (1) U.S. 
utility patent application serial no. 09/454,139, attorney docket no. 25791.3.02, fited 
on 12/3/1999. whtoh claimed the benefit of the filing date of U.S. provisional patent 
appncaUon no. 60/111.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent apptication serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23«000, which claimed the benefit of the fiBng date of U.S. provisional 
apptication no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attpmey docket no. 25791.8.02, fited on 2/10/2000. whteh 
daimed the benefit of the filing date of U.S, proviskMUri apptication no. 60/1 19,61 1, 
attorney docket no. 25791,8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02. fited on 11/15/1999, wrtikJh claimed the benefit of 
the finng date of U.S. provistonai application no. 60/108,558. attorney docket no. 
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25791.9. fUed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utHIfy patent application no. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefA of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utUify patent 
application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the l)enefit of the flflng dates of U.S. provistonal applicatton ho. 
60/121.641. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applicatton no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility apptieafion no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the b&\eFA of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. fited on 2/26/1999; (9) U.S. utility paterit 
applicatton no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7, 2000. 
which daiirad the beneM of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17, fitod on 6/7/1999; (10) U.S. 
utility patent api^cation no. 09/559.122. attorney docket no. 25791.23.02. fli^ on 
4/26/2000. whteh claimed the benefit of the filing date of U.S. provistonal application 
no. 60/131.106. attorney docket no. 25791.23. fited on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attorney docket no. 25791.25. fited on 
7/29/1999; (12) US. provistonal applicatton no. 60/143,039, attorney docket no. 
25791.26. fited on 7/9/1999; (13) U.S. provlstonai patent applicatton serial ho, 
60/162.671. attorney docket no. 25791.27. fited on 11/1/1999; (14) U.S. provistonal 
appHcatton no. 60/159,039. attorney docket no. 25791.36. fited on 10/12.1999; (15) 
U.S. prmrisiohal patent applicatton no. 60/159.033. attorney docket na 25791.37. 
fited on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228. 
attorney docket no. 25791.39. fited on 11/12/1999. the disctosures of which are 
incorporated herein l)y r^ierenoe. 

The anchoring device 135 is coupled to the first support memt)er 120. The 
anchoring device 135 is preferat)ly adapted to be controltebly coupled to the 
expandat)te tutHiter member 140 and the weilbore casing 100. In thte manner, the 
anchoring devtoe 135 prefierably oontrollabiy anchors the expandabte tubutar 
member 140 to the weilbore casing 100 to fadKtate the radtel expansion of the 
expiandable tubular member 140 by the axial disptecement of the expansion cone 
130. In a preferred mnbodiment. the anchoring device 135 includes one or more 
expanded)le etemente 150 that are adapted to controltebly extend from the body of 
the anchoring device 135 to engage both the mpandabte tubular member 140 and 

21 



the wellbore casing 100. In a preferred embodiment, the expandable elements 150 
are actuated using fhikflc pressure. In a preferred embodiment, the anchoring 

device 135 is any one of the hydrauDcally actuated packers commercially available 
from Halliburton Energy Services or Baker-Hughes. 

5 The expandable tubular member 140 is removably coupled to the expansion 

cone 130. The expandatto tubuicr member 140 is further prelierably adapted to be 
removably coupled to the expandable element 150 (rf ttte anchoring devtee 135. In 
a preferred embodiment, the expandable tubular member 140 include one or more 
anchoring windows 155 for pennitUng the expandable elements 150 of the 
10 anchoring device 135 to engage the weflbore casing 100 and the expandable 
bjbular memtwr 140. 

In a preferred embodiment the exparKlabie tubular member 140 further 
Includes a tower section 160, an intemiediate section 165. and an upper section 
170. In a preferred erTd)odlment the lower sectkxi 160 includes the anchoring 

15 windows 155 In order to provide anchoring at an end portkxi of the expandable 
tubular member140. In a preferred embodiment, the wall thickness of the kiwer and 
intennediate sectkms. 160 arid 165. are less than the wall Mckness of the upper 
sedton 170 in order to optimally couple the radially e}q»anded portkm of the 
expandable tubular member 140 to the wellbore casing 100. 

20 In a pr^erred enf|bodiment, the expandable tubular member 140 is further 

provided substantially as disctosed in one or more of the foHowing: (1) U.S. utility 
patent applkatton serial no. 08/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
applicatton no. 60/111^293, attorney docket no. 25791.3, fBed on 12/7/1998; (2) U.S. 

25 utiBty patent application serial na 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed jttte benefit of the fiHng date of U.S. provistonal 
appHcatton no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent appncatton 
serial no. 09^.350, attorney docket no. 25791.8.02. filed on 2/10/2000. wihlch 
claimed the benefit <rf the filing date <rf U.S. praviskMiai appHcation no. 60/119,611, 

30 attorney docket no. 25791 .8; (4) U.S. utility patent appHcation serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed ttie benefit of 
.ttte filing date of U.S. provisional appltoaUon no. 60/108.558. attmney docket no. 
25791 .9, fBed on 1 1/16.1998; (5) U.S. provistonal patent application no. 60/183.546, 
. fBed on 2/18/2000; (6) U.S. utility patent appHcation no. 09/523.460, attorney docket 

35 no. 25701 .1 1 .02. filed on 3/10/2000, which claimed tho benefit of ttie fQlng date of 
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U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utiOty patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
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60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisnnal 
api^katkK) no. 60/154,047, athimey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appikation no. 09/511.941. atloniey docket no. 25791.16.02. filed on 
2/24/2000..whteh claimed the t)eneflt of the filing date of U.S. provisional serial no. 
60/121,907, attonwy docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appycation no. 09/588.946. attorney doclcet no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. proviskinal patent application 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
ufiWy patent appllcatkm no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the tienefit of the filing date of U.S. provisional applkatton 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provlstonal application no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applteallpn no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent applieatlon serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
appficatkw no. 60/169,039, attorney docket no. 25791.36, filed on 10/12,1899; (15) 
U.S. provistonal patent applicatton no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent appltoatton no. 60/165.228, 
attorney docket no. 2579139, filed on 11/12/1999, the disctosures of which are 
incorporated herein by refisrenoe. 

The sealing members 145 are coupled to the outer surface of the upper 
portton 170 of the expandable tubular member 140. The sealing members 145 are 
prefMBbly adapted to engage and fiuididy seal the interfeoe between the radially 
expanded expandable tubular member 140 and the wellbore casing 100. In a 
praferred embodiment, the apparatus 115 Includes a plurality of sealing members 
145. In a preferred embodiment, the sealing members 145 surround and isolata the 
opening 110. 

As illustrated In Fi6. la, the apparatus 1 15 is preferably posittoned witMn the 
weUbore casing. 100 with the expandable tubular member 140 positioned in 
opposing relation to ttie opening 110. In a piefened embodiment, ttw apparatus 
115 includes a plurality of sealing members 145 ttiat are positioned above and 
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below the opening 110. In this manner, the radial expansion of the expandable 
tubular member 140 optjmaily fluidlciy isolates the opening 1 10. 

As Illustrated In FIG. lb. the apparatus 115 Is then anchored to the weBbore 
casing 100 using the anchoring device 135. In a preferred embodiment, the 
anchoring device 135 is pressurized and the expandable element 150 is extended 
from the anchoring device 135ihrDugh the conesponding andioring window 155 in 
the expandable tubular member 140 into iritimate contact with the weHbore casing 
100. In thie manner, the lower section 160 of the expandable tubular member 140 is 
removably coupled to the weHbore casing 100. 

In an alternative embodiment, a compressible cement and^or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 140 and the weHbore casing 100. The compressible cement and/or epo)^ 
is then permitted to at least partiaily cure prior to the initiation of the radial expansion 
process. In this manner, an annular structural support and fluidic seal Is provided 
around ttio tubular member 140. 

As lllustTBted in FIG. Ic, the expansion cone 130 is then axially displaced by 
applying aa axial force to the second support member 125. In a preferred 
embodiment, the axial displacement of the expansion cone 130 radially expands the 
expandable tubular mernber 140 Into intimate contact with the waits of the weiibore 
casing 100. 

In an alternative embodiment, as Blustreted In FIG. Id. the axial 
dispiaoement of the expansion cone 130 is enhanced by injecting a pressurized 
flukflc nrateriai into the annular space between the first support member 120 and the 
second support member 125. In this mariner, an upwanl axial force Is applied to the 
lower annular face of the expansion cone 130 using the pressurized fluldic material. 
In this manner, a temporary need for irwreased axial fbrce during the radial 
expansion process can be easily satlsfled. 

As Illustrated in FIGS. 1o, if. and 1g. after the mpandabte tubuter member 
140 has been radially expanded by the axial displacement of the expansion cone 
130. the first support member 120 and the anchoring device 135 are preferably 
removed finom expandable tubular member 140 1^ de-pressurizing the anchoring 
device 135 and then lifHng the first support member 120 and anchoring device 135 
from the weiibore casing 100. 

As Ulustreted in FIG. 1g. In a preferred embodiment, the opening 1 10 In the 
weiibore casing 100 Is sealed off by the radially expanded hibular member 140. In 
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this manner, repairs to ttie welRwre casing 100 are optimally provided. More 
(^neraDy. ttra apparatus 115 is used to repair or form wetlbore casings, pipelines, 
and structural supports. 

Referrtng to FIGS, 2a, 2b. 2c 2d, 2e and 2f, an alternative emtiodiment of a 
m^hod and apparatus for coupling an expandable tubular member to a preexisting 
structure will be described. Referring to Fig. 2a. a weHbore casing 200 and an open 
hole wellbore section 205 are positioned within a subterranean formation 210. The 
welbore casing 200 and the open hole wellbore secHon 205 may be positioned in 
any orientation from the vertteal direction to the t«orizontal direction! 

In a prefietred mtbodiment, an apparatus 215 is utilized to couple an 
expandable tubular member to an end portion of the weObore casing 200. In this 

manner, the open hole weUbore section 205 is provided wHh a cased portion. More 
generally, the apparatus 215 is preferably utilized to form or repair wellbore casings, 
pipelines, or structural supports. 

The apparatus 215 preferably Includes a first support member 220, a second 
support ntember 225. an expansion cone -230. an anchoring device 235. an 
expandable tubular member 240, one or more upper sealing members 245, one or 
more lower sealing mend)erB 250. and a flexibte coupling element 255. 

The first support member 220 is preferatriy adaptml to be coupled to a 
surface location. The first support meihber 220 is further coupled to the anchoring 
device 235. The first support member 220 is preferably adapted to convey 
pressurized fiuidic materials and/or eiectricai cunent and/or communication signals 
from a surface location to the anchoring device 235. The first support member 220 
tna)f, for example, be conventional commercial^ available slick virire. brsdded wire, 
coiled tubing, or dnHIng stock material. 

The second support member 225 is preferably adapted to be coupled to a 
surfece location. The second support member 225 is further ooupted to tto 
expanston ome 230. The second suppwt member 225 is preferably adapted to 
permit the expanston cone 230 to be axiaUy displaced relative to the flist support 
member 220. The second support member 225 may, for example, be conventtonai 
commefdally available slick wire, braUed wire, coiled tubing, or driOing stock 
material. 

\n an alternative Embodiment, the sufq^ort member 220 is telescopicaRy 
coupled to the support member 225, and the support member 225 is coupled to a 
surfiace support structure. 
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The expansion cone 230 is coupled to the secoml support m«nber 225 The 
expansion cone 230 Is preferably adapted to radially expand the expandable tubular 
member 240 when the expansion cone 230 is axiaily displaoed relative to the 
expandable tubular member 240. In a prsfened embodiment, the expansion cone 
5 230 is pravMed substantially as disclosed in one or more (rf the following: (1)U.S. 
utilty patent applicalion serial no: 08/454,139. attorney docket no. 25791.3.02. filed 
on 12^/1999. which claimed the benefit of the ffling date of U.S. provisional patent 
application no. 60/111,293, attorney dodiet no. 25791.3, filed on 12/7/1998; (2) U S. 
utility patent application serial no. (W510,913, attorney dodiet no. 25791.7.02. filed 

10 on 2/23C000, which claimed ihe benefit of the filng date of U.S. provisional 
application no. 80/121.702. filed on 2/25/1999: (3) U.S. utUity patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, whteh 
claimed the benefit of the filing, dale of U.S. provisional application no. 60/1 19.61 1. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 

15 attorney docket no. 25791.9.02. filed on 11/15/1999. whteh claimed the benefit of 
the filing date of U.S. pravistonal applicatton no. 60/108,558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provlstonal patent application na 60/183.546. 
filed on 2/18^000; (6) U.S. utility patent application na 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 

20 U.S. provisk>nai appflcation no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791. 1Z02, filed on 2/24/2000. 
which claimed the benefit of ttie filing detes of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appUcation no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 

15 U.S. utility application no. 09/511,941. attorney docket no. 25791.18.02. filed on 
2«4C000. which claimed the benefit of the filing date of U.S. provisional serial rio. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appfication no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000, 
whteh claimed the benefit of the filing date of U.S. provisional patent application 

K) serial no. 60/137.998. attorney dodcet no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applteation no, 09/559,122, attomey docket no. 25791.23.02. filed on 

ft 

4/26/2000. which claimed the benefit of tiie fiUng date of U.S. proviskNval application 
no. 60/131.106, attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203, attomey docket no. 25791.25, filed on 
S 7/29/1999; (12) U.S. provisional application no. 60/143,039, attomey docket no. 
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25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
apptication no. 60/159.039, attorney docket no. 25791.36. filed on 10/12,1999; (IS) 
U.S. provBtonal patent af^ltcatton no. 60/159.033. attorney docket no. 25791.37, 

5 filed on 10/12/1999; and (16) U.S. provistohal patent applicatton no. 60/165^8. 
attorney docket no. K791.39. filed on 11/12^1999, the disctosures of whichr are 
incorporated herein by reference. . 

The anchoring devtee 235 is coupled to the first support ntember 220. The 
anchoring devtoe 235 is preferably adapted to be contarollably coupled to the 

10 expandable tubular merrrioer 240 and the open hole welltiore sectton 205. in this 
manner, the anchorirtg device 235 preferably controllabty anchors the expandable 
tubular member 240 to the open hole wellbore section 205 to facilitate the radial 
expansion of the expandable tubular member 240 by the axial displacement of the 
expansion cone 230. In a preferred embodiment, the anchoring device 235 includes 

15 one or nrK>re expandable elements 260 that are adapted to controllabty extend from 
the body of the anchoring device 235 to engage both the flexible coupling dement 
255 and the open hole weiibore sectton 205. In a pref^d embodiment, the 
expandable elements 260 are actuated using fluidic pressure. In a preferred 
embodiment, the anchoring device 235 is any one of the hydraulically actuated 

20 packers commercially available from Halliburton Energy Services or 6aker-Hughes. 

The expandable tubular member 240 is removably coupled to the expanston 
cone 230. The expandable tubular member 240 is further pnsferably coupled to the 

* 

flexible coupling element 255. 

In a preferred embodiment, the expandable tubular member 240 further 

25 includes a lower sectton 265, an intermediate section 270. and an upper sedton 
275. In a prefenBd entfxxliment. the tower section 265 is coupled to the flexible 
coupling element 255 in ordeir to provMe anchoring at an end portton of the 
expandable tubular memt>er 240. In a preTerred embodiment, the wall thickness of 
the kywer and intenmediate sectk)ns, 265 and 270, are less than the wall thickness of 

30 the upper section 275 in order to optimally couple the radially expanded portk)n of 
the expandable tubular member 240 to ttie wellbore casing 200 and the open hole 
wellbore section 205. 

in a preferred emtxxiiment, the expandable tubular memtier 240 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 

35 patent appiicatton serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 

27- 



10 



12^/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 6(V111^3. attorney docket no. 25791.3. filed on 12^/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. M791.7.02. filed 
on 2«3«000. which claimed the benefit of the filing date of U.S. pioviskmal 
applicatkm no. 60/121.702. filed on. 2^5/1999: (3) U.S. utility patent applteation 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10«000. whteh 
claimed the benefit of the filing date of U.S. provistonal appOcatkm na 6W1 19.611, 
attorney docket na 25791.8; (4) U.S. utility patent applicatkm serial no. 09/44o]338.' 
attorney docket no. 25791.9.02. filed on 11/15/1999. whteh claimed the benefit of 
the filing date of U.S. provisk>nal applicatkm no. 60/108.558, attorney docket na 
25791 .9, filed on 1 1/16. 1998; (5) U.S. provisional patent appHcatk>n no. 60/183,546. 
filed on 2/18C000; (6) U,S. utility patent appficatk)n no. 09/523,460. attorney docket 
na 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U,S. provisional applicatton no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
15 appttcatton no. 09/512,895. atlom^ docket no. 25791.12.02. filed on 2/24/2000. 
whteh claimed the benefit of the filing dates of U.S. provistenal appOcatten no!. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
appHcatton no. 60/154,047, attorney docket no. 25791^, filed on 9/16/1999; (8) 
U.S. utiRiy applteation no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2r'24,'2000. vmlch claimed the benefit of the filing data of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applcation no. 09^88.046. attorney docket no. 25791.17.02, filed on June 7, 2000. 
whteh claimed the benefit of the filing date of U.S. provistonal patent appHcafion 
serial no. 60/137.998, attorney docket ho. 25791.17, filed on 6/7/1999; (10) U.S. 
25 utility patent appUcatton no. 09^50.122. attorney docket na 25791.23.02. filed on 
4«6«000. which claimed the benefit of the filing date of U.S. provistonal application 
na 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal applteatton no. 60/146,203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applteation no. 6(0/143.039. attorney docket no. 
30 25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1909; (14) U.S. provisfonal 
appScatioh na 60/159.039. attorney docket no. 25791.36. fitod on 10/12.1999; (15) 
U.S. provistonal patent applteation no. 60/159.033. attorney docket na 25791.37. 
fited on 10/12/1999; and (16) U.S. provistonal patent applteation no. 60/165.228! 
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attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of wtiich are 
incoiporated herein by reference. 

The upper sealing mendwre 245 are coupled to the outer surfeoe of the 
upper portion 275 of the expandable tubular mend)er 240. The upper sealing 
menttMre 245 are pieferetriy adapted to engage and fluidlciy seal the interface 
between the radially expanded expandatNe tubular member 240 and the weObore 
casing 200. In a preferred embodiment, the apparatus 215 includes a phirality of 
upper sealing men^Mrs 245. 

The lower seaHng members 250 are coupled to the outer surface of the 
upper portion 275 of the expandable tubular member 240. The lower sealir^ 
members 250 are preferably adapted to engage and fluidlciy seal the interfece 
between the radially expanded expandable tubular member 240 and the open 
wellbore section. 205. In a preferred embodiment^ the apparatus 215 includes a 
plurality of lower sealing members 

The flexibie coupling element 255 is coupled to the lower portion 265 of the 
expandable tubular nwmber 240. The'ftoxlble coupling element 255 is preferably 
adapted to radially expanded by the anchoring device 235 into engagement within 
the walls of the 0|Mn hole weRbore sectton 205. in this manner, the lower portion 
265 of the expandable tubular member 2Mi is coupled to the waQs of the open hole 
wellbore section 205. In a preferred embodirrient. the flexible coupling element 255 
is a slotted tubular member. In a preferred embodiment, the flexible coupling 
element 255 includes one or more hook etements for engaging the walte of the open 
h(de walibore section 205. 

As illiKtrated in FIG. 2a. the apparatus 215 is preferably positioned with the 
expandable tubular member 240 positioned in overtopping relatkm virfth a portion of 
the wellbore casing 200. In this manner, the radially expanded tobutar member 240 
is coupled to the kMver porttori of the wellbpre casing 200. In a prefened 
embodiment, the upper sealing members 245 are posittoned In opposlr^ relation to 
the kMMerportton of the wellbore casing 200 and the lower seaHng members 250 are 

posiltoned in opposing reiatton to the waDs of the open hole wellbore sectton 205. In 
this manner, the interface between the radially expanded tobular menter 240 and 

the weHbore casbig 200 and open h(rie wellbore sectton 205 is optimally fluidtely 
seated. 

As Oliatrated |n FIG. 2b, the apparatus 215 is then anchored to the open 
bote wellbore sectfcxi 205 using the anchoring devtoe 235. In a preferred 

■ - • * 
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embodiment, the anchoring device 235.1s pressurized and the ^cpandable element 
260 radially extended from the anchoring device 235 causing the flexible coupBng 
element 255 to radially expand into intimate contact with the walls of the open hole 
weilbore section 205. In this manner, he lower section 265 of the expandable 
tubular member 240 is removably coupled to the walls of the open hole wellbore 
section 205. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected Into the annular space between the unexpended portion of the tubular 
member 240 and the weHbore casing 100 and/or the open hole wellbore section 
205. The compressible cement and/pr ^xy is then pemnitted to at least partial^ 
cure prior to the initiation of the radial expansion process, in this manner, an 
annular structural support and fluidte seal is provided around the tubular member 
240. 

As illustrated in FIG. 2c, the expansion cone 230 is then axially displaced by 
applying an axial force to the sMond support member 225. In a preferred 
embodiment, the axial displacement of the expansion cone 230 radially expands the 
expandable tubular member 240 into intimate contact with the walls of the open hole 
wellbore section 205. 

In an altemative embodiment, as illustrated in FIG. 2d. the axial 
displacement of the esqsansion cone 230 is enhanced by injecUng a pr^urized 
fluidic material Into, the annular space between the first support memb^ 220 and the 
second support mernber 225. In this manner, an upward axial force is applied to the 
lower annuter face of the expansion cone 230 using the pressurised fluidic material. 
In this manner, a temporary need for increased axial force during the radial 
expansion process can be easily satisfied. 

As illustrated In FIGS. 2b and 2f. after the expandable tubular member 240 
has been radially expanded by the axial displacement of the expansion cone 230, 
the first support member 220 and the anchoring device 235 are preferably removed 
from expandabte tubular member 240 by de-pre^urizing the anchoring device 235 
and then lifting the first support member 22a anjd anchoring device 235 from the 
welttx>re casing 200 and the open hole wellbore sectton 205. 

Refemng to FIGS, 3a, 3b, 3c and 3d, an altemative embodiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
structure will be described. Refening to Fig. 3a, a wellbore casing 300 is posifloned 
within a subterranean fbnmation 305. the weHbore casing 300 may be positioned In 

30' 



any orientation from the vertical direction to the horizontal direction. The wellt)ore 
casing 300 further indudes one or niore openings 310 that may have been the result 
of unintentional damage to the wellbore casing 300, or due to a prior perforation or 
fracturing operation perfonmed upon the surrounding sut>terranean formation 305. 
5 As will be recognized by persons having ordinary skill in the art, the openings 310 
can adversely affect the subseqijent operation and use of the wellbore casing 300 
unless they are sealed off. 

In a prefen^d embodiment an apparatus 315 is utilized to seal off the 
openings 310 in the weHbore casing 300. More generally, the apparatus 315 Is 
10 preferably utilized to form or repair wellbore casings, pipeflnes, or structural 
supports. 

The apparatus 315 preferably includes a support memt>er 320, an expansion 
cone 325, an anchoririg device 330. an expandable tubular member 335, and one or 
more sealir^ members 340. 

15 The support member 320 is preferably adapted to be coupled to a surface 

location. The support member 320 is fiirther coupled to the expansion cone 325 
and the anchoring device 330. The support member 320 is preferably adapted to 
convey pressurized fluldic materials and/or electrical current and/or communication 
signals fix>m a .surface location to the andioring device 330. The support member 

20 320 may, for example, be conventional commercially available slick wire, braMed 
wire, coiled tubing, or drilling stock material. 

The expansion cone 325 is coupled to the support member 320. The 
expanston cone 325 is prefeirably adapted to radially expand the expandable tubular 
member 335 when the expansk>n cone 325 is iaodally displaoed relative to the 

25 expandable tubular meml>er 335. in a prefened embodiment, the expansion cone 
325 is provkled sut^tantially as dlsdosed In one ex* more of the following: (1) U.S. 
utility patent application serial no. 09/454.139. attorney docket no. 25791.3.02. filed 
. on 12/3/1999, which dainted the benefit of the filing date of U;S. provistonal patent 
appHcatton no. 60/111,293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

30 utility patent application serial no. 09/510.913. attomey c^et no. 25791.7.02. filMl 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provistonal 
application no. 60/121,702, fited on 2/25/1999; (3) U.S. utility patent appHcatton 
serial no. 09/502,350. attomey docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of me filing date of U.S. provistonal appficatton no. 60/119,611, 

35 attomey docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338. 
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attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558. attorney docket no. 
25791.9. filed on 11/16.1998; {5} U.S. piovistonal patent appikatkxi no. 60/183.546. 
filed on 2/18/2000: (6) U.S. utility patent applicatkm no. 09^,460. attorney docket 
5 no. 25791 .1 1 .02. filed on 3/1OffiO0O. wtOdn claimed the benefit of the filing date of 
U.S. provisional application no. 80/124,042, filed on 3/11 /1 999; (7) U.S. utility patent 
application na 08/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
v»hich claimed the benefit of the filing dates of U.S. provtetonai appllcafion no. 
. 60/121.841. atbmey docket no. 25791.12. filed on 2/26/1999 and U.S. prxyviskMiai 
10 appicatkm no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utiiity appllcafion no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000, whfch claimed the benefit of tt» filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appiicafion no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
15 which claimed the behefit of the filing date of U.S. provisional patent applteation 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
ufility patent appHcation no. 09/659,122. atlbmey docket no. 25791.23.02, filed on 
4/26/2000. whteh claimed the benefit of the filing date of U.S. proviskmal applteatnn 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
praviskinai - appllcafion no. 60/146,203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisnnai appiicafion no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent appiicafion serial no. 
60/182,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 26791.36, filed on 10/12.1999; (15) 
U.S. provistonal patent applicatkm no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. proviskmal patent application no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of whtoh are 
incorporated herein by reference. 

The anchoring de^ce 330 is coupled to the support member 320 and the 
expanston cone 325. The anchoring devtee 335 is preferably adapted to controllabiy 
coupled to the expandable tubular member 335 to tiie wellbore casing 300. In this 
manner, the aichorlng device 330 preferably controllabiy anchors the expandable 
tubular member 335 to the wellbore casing 300 to facilitate the radial expansion of 
tt» expandable tubular member 335 by ttw axial displacement of the expansion 
cone 325. In a preferrsd embodiment ttie anchormg devtee 330 inchides one or 
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more expandable elements 345 that are adapted to controilably extend from the 
body of the anchoring device 330 to radially displace corresponding engagement 
elements 350 provided in the expandable tubular member 335., In a preferred 
embodiment, the radial displacement of the engagement elements 350 couples the 
5 expandable tubular noember 335 to the welibore casing 300. In a preferred 
errtollment, the expandable elements 345 are pistons that are actuated using 
fluidic pressure. In a prefisnred embodiment, the anchoring device 330 is any one of 
the hydraulicaUy actuated anchoring devices commercially available from Halliburton 
Energy Services or Baker*Hughes. 

10 in an alternative embodiment, the expandable elements 345 are explosive 

devices that controilably generate a radially directed explosive force for radially 
displacing the engagement elements 350. In a prefened embodiment, the explosivd 
expandable elements 345 are shaped explosive charges commercially available 
from Halliburton En«gy Sen/ioes. 

15 The expandable tubular member 335 is removably coupled to the expansion 

cone 325. In a preferred embodiment, the expandable tubular nwnber 335 includes 
one or more engagement devices 350 that are adapted to be radially displaced by 
the anchoring device 330 into engagement with the walls of the welibore casing 300. 
in ttris manner, the expandable tubular mmtber 335 is coupled to the welibore 

20 casing 300. in a preferred embodiment, the engagement devices. 350 include teeth 
for biting into the surface of the welibore casing 100. 

in a preferred embodiment the expandable tubular member 335 further 
Indudes a lower section 355, an intermediate section 360, and an upper section 
365. In a preferred embodiment, the lower section 355 includes the engagement 

25 device 350 in order to provide anchoring at an end portim of the e)q)andable tubular 
member 335. In a prefmred embodimmt, the waU thickness of the kiwer and 
intemnediate secttons, 355 and 360, are less than the wall thickness of the upper 
sectton 365 in order to optimally couple the radially expanded portion of the 
expandable tubular member 335 to the welibore casing 300. 

30 In a prefened embodonent, the expandable tubular member 335 is further 

provkled substantially as diseased in one or more of the following: (1) U.S. utility 
patmt applicatton serial no. 08^454,1 3j9, attorney, docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filirq date of U.S. provisional patent 
applteatton no. 60/1 1 1 ,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 

35 utility patent appBcatton serial no. 09/510,913, attonney docket no. 25791.7.02, filed 
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on 2«3«000. which claimed the benefit of the filing date of U.S. piovtelonal 
application no. 60/121,702. fHed on 2«5/1999: (3) U.S. utility patent application 
senal no. oa/502.350. attorney docket na 25791.8.02. filed on 2/10/2000. which 
Claimed the Ijenefit of the filing dale of U.S. provisional applicatibn no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utUHy patent applicatkm serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provlskMial applteatton no. 60/108,558. attorney docket no. 
25791.9. fited on 11/16.1998; (5) U.S. provisionai patent application no. 60/183.548. 
filed on mersm (6) U.S. utility patent appiteatton no. 09/523^. attorney d(icket 
no. 25791.11.02. filed on 3/10/2000. wh»h claimed the benefit of the filing date of 
U.S; provi8k)nal application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appHcaaon no. 09^12.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
whfch claimed the benefit of the filing dates of U.S. provisional applicatk>n no! 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. piovi8h>nal 
appricatton no. 60/154.047. attorney d^et no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appiteatton no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2^2000. which claimed the benefit of the filing date of U.8. proviskinal serial no. 
60/121.907. attorney docket no. 25791. 16» filed on 2/26/1999; (9) U.S. utUHy patent 
application no. 09/688.946, attorney docket no. 25791.17.02. filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provisional patent applicatksn 
serial no. 60/137,998, attorney docket na 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appncatkm no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4^60000. whteh claimed the benefit of the filing date of U.S. provistonal appUcation 
no. 60/131,106. attorney docket no. 25791,23. filed on 4/26/1999; (11) U.S. 
25 piDviskinal application no. 60/146.203, attorney docket na 25791.25. filed on 
7/29/1999: (12) U.S. provistonal applkation no. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. proyistonal patent appDcatton serial na 
60/162.671. attorney docket no. 25791.27, filed on 1 1/1/1999; (14) U.S. prwiskmal 
appUcatkm no. 60/159,039. attorney docket no. 25791.36, filed on 10/12.1999; (16) 
U.S. proviskmal patent applicatton no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonai patent application no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999. me disclosures of which ari 
incorporated herein by refsrenoe. ' 

The sealing members 340 are coupled to ttie outer surface of the upper 
365 of tt» expandable tubular member 335. The sealing members 340 are 
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preferably adapted to engage and fluididy seal the interface l)etween the radially 
expanded expandal>le tubular member 335 and the wellbore casing 300. In a 
preferred embodiment, the apparatus 315 includes a plurality of sealing members 
340. In a preferred embodiment, the sealing members 340 surround and isolate the 
opening 310. 

As illustrated in FIG. 3a, the apparatus 315 is preferably positioned wtttiin the 
welbore casing 300 with the expandable tubular member 335 posittoned in 
opposing relatksn to the opening 310. In a prefened embodiment the apparatus 
315 includes a plurality of sealing members 340 that are positioned above and 
below the operwig 310. In this nnanner, the radial expansion of the expandabte 
tubular member 335 optimally fluididy isolates the opening 31 0. 

As illustrated in FIG. 3b. the expandabte tubular member 335 of the 
apparatuis 315 is then anchored to the wellbore caslr^ 300 using the anchoring 
device ,330. In a preferred embodintent, the anchoring device 330 is pressuri^d 
and the expandabte etement 345 is extended from the anchoring device 330 and 
radially displaces the correspcmding engagement elements 350 of tte expandable 
tubular member 335 into intimate contact with the wellbore casing 300. In this 
manner, the tower section 355 of the expandable tubuter member 335 is coupled to 
the wellbore casing 300. 

In an alternative embodiment, a compresstbte cement and/or epoxy is then 
injeded into the annuter space between the unexpended portion of the tubuter 
membm* 335 and the wellbore casing 300. The compressible cement and/or epoxy 
is then permitted to at teast partially cure prior to the inittetion of the radial expansion 
process, in tNs manner, an annular strudural support and fluidic seal is provided 
around the tubuter nNember 335. 

As illustrated |n FIG. 3c, the anchoring device 330 is then deactivated and 
the expansion cone 325 is axtelly dtepteced by ^plying an axial force to the su|HX}rt 
member 320. In a prefened embodiment, the deactivation of the anchoring device 
330 causes the expandabte elements 345 to radially retract into the anchoring 
device 330. Alternatively, the expandabte elements 345 are resUtently coupled to 
the anchoring device 330. In this manner, the expandabte eternenls 345 retract 
automatically upon the deacttvatioh of the anchoring device 330, In a preferiBd 
embodiment, the axtel dteplacement of the expansion cone 325 radially expands the 
expandabte tubular member 335 into Ultimate contact with the walls of the weilbore 
casir^ 300. 
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As illustrated In FIG. 3d. after the expandabte tubular member 335 has been 
radially expanded by the axial displacement of the expansion cone 335, the support 
member 320, expansion cone 325, and tlie anchoring device 330 are preferably 
renrK>v^ firom the expanded expandable tubular member 335. 

In a preferred enrtediment, the operdng 310 m the wellbore casing 300 is 
sealed off by the radially expanded tubular member 335. In this manner, repairs to 
the wellbore casing 300 are optimaUy provided. IMore generally, the apparatus 315 
to used to repair or form wellbore casings, pipelines, and structural supports. 

Referring to FIG. 4, an embodiment erf a system 400 for applying an axial 
force to the expansion cones 130. 230, and 325 includes a lifting device 405. a first 
support member 410. a shock absorber 41 5, and a second $upport member 420, In 
a prtferred embodiment, the system 400 adapted to mirtmlze the transfer of 
shock k)ads, created during, the completidn of the rsKiial expar^ton of tubular 
members by the expansk>n cones 130, 230, and 325, to the lifting device 405. in 
this manner, the radial expanston of ti4)ular members by the expansion cones 130, 
230 and 325 is provided in an opthnally safe marmM-. 

The lifting device 405 is supported at a surface k>cation and is coupled to the 
first support nmnber 410. The fifting device 405 may comprise any number of 
conventtonal ccmimercidlly available lifting devices suitable for manipulating tubular 
nrtembers within a wellbore. • 

The first support member 410 te coupled to the lifting device 405 and the 
shock absc^r 415. The first support member 410 rnay comprise any number of 
conventional oommercially available support members such as. for example, celled 
tubing, a drill string, a wireline, braided wire, or a slick line. 

The shock absortier 415 is coupled to the first support member 410 and the 
second support member 420. The shock absortier 415 is preferably adapted to 
absort) shock loads transmitted from the second support member 420. The shock 
absort>er 415 may be any number of conventtonal commercially available shock 
ai>sort)ers. 

The second support nwmber 420 is coupled to the shock absort>er 415. The 
second support member 420 is further prefisrably adapted to be coupled to one or 
more of the expansion cones 130, 230 and 325. . 

In a preferred embodiment, during operation of the system 400. the lifting 
devtee applies an axial force to one of the expanston cones 130, 230 and 325 in 
order to radially expaml tubular members. In a preferred embodiment^ upon the 
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complelfon of the rediat expansion process, when the expansion cones 130, 230 
and 325. exit the radialiy expanded tubular memtwrs. the sudden shock ioads 
generated are absorbed, or at least minimized, by the shock absorber 415. In this 
manner, the radial expanskm of tubular members by pulling the expanskm cones 
5 130. 230 and 325 using the BfUng devks 405 is provided in an optimally safe 
manner. 

Referring to FIG. 5. an embodiment of a coupling system 500 for use in the 
expandable tuixilar members 140, 240. and 335 wiB now be described, in a 
preferred embodiment, the system 500 includes an upper ring 505, a sealing 
10 element 510. and a tower ring 515. In a pr^f^ embodiment, the upper ring 505. 
the sealing element 510, and the tower ring 515 are provided on the outer surfaces 
of the expandable tubular members 140. 240. and 335. in this manner, when the 
expandable tubular members 140. 240 and 335 are radially expanded, the upper 
ring 505, the sealing element 510. and the tower, ring 515 engage the interior 
15 surface of the preexisting istnicture that the expandabto tubular members 140. 240 
and 335 are coupled to. in a prafened embodiment, the upper and lower rings. 505 
and 515, penetrate the interior surface of the preexisting structure that the 
expandabto tubular members 140, 240 and 335 are couptod to in order to optimally 
anchor the tubutor members 140, 240 and 335 to the preexisting structur®. in a 
20 preferred embodinient. the sealing eiemem 510 b compre^ 

Interior surface of the preexisUng stnicture that the expandabto tubutor members 
140, 240 and 335 are couptod to in order to optimally fluWicly seai the interface 
between the tubutor members 140, 240 and 335 and the preexisting structure. 

In a prefenred embodiment, the upper and tower rings, 505 and 615, extend 
25 from the outer surfaces of the tubutor members 140, 240 and 335 by a dtotance of 
about 1/64 to % inches. In a preferred embodimerit, the upper and lower rings, 505 
and 515, extend about 1/8" from the outer surfeces of the tubular members 140 
240, and 335 in order to optimally eng^e the preexisting structure. 

In a preferred embodiment, the sealing etoment 510 extends from the outer 
30 surfaces of the tubutor members 140, 240 and 335 by a distance substanttolly eqini 
to ttie extension of the upper and lower rings, 505 and 515. above the outer 
surfeces of the tubutor members 140. 240 and 335. In a preferred embodiment, the 
sealing element 510 to febricated from rubber to order to Optimally fluldtoiy seal and 
engage the preextottog structure. 
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In a preferred embodiment, the tubular members 140. 240 and 335 indude a 
plurality of the coupling systems 500. In a prefened embodiment, the coupling 
systems 500 are provided on the lower. Intem«dlate. and upper portions of the 
tubular mend>ers 140, 240. and 335. 

Referring now to FIG. 6. a preferred embodiment of an expandable tubular 

member 600 for use In the apparatus 115. 215 and 315 win be described. The 
tubular member 600 preferably Includes a lower portion 605. an intemiediate portion 
610. and an upper portion 615. 

The lower portion 605 is coupled to the Interrtwdiate portion 610. m a 
preferred embodiment, the lower portion 605 id further adapted to m^te with the 
anchoring devices 135. 235. and 330. In a preferred embodiment, the lower portion 
605 further preferably includes one or more slotted portions 620 for faciOtatIng the 
radial expansion of the lower portion 605 by the anchoring devices 135. 235. and 
330. In this manner, the lower portion 605 of the tubular member 600 Is preferably 
radially expanded by the anchoring devices 135. 235. and 330 into contact with the 
preexisting structure. FurthemrKwe. in this manner, the lower portion 605 of the 
tubular member 600 is anchored to the preexisting stnjctme prior to the initiation of 
the radial expansion process. ■ ' . 

The intemiediate portion 610 is coupled to the lower portion 605 and the 
i^r pofSpn 61 5. In a preferred emoodiment. the waU thicknesses of the lower and 
htennediate portions. 605 and 610. are, less, than the wall thickness of the upper 
portfan 615 in order to fadRtaie the radial expansion of the tubular member 600. In 
a prefened embodiment, the lower and intemnediate porttons, 605 and 610. are 
pieexpanded to mate vwth the expanskin cone. 

Referring to FIG. 7. a prefened embodiment of an expandable tubular 
member 700 for use in the apparatus 115. 215 and 315 wifl be described. In a 
preferred embodiment, the tubular member 700 minimises the shock toads created 
upon the completion of the radial expanston process, in a prefened embodiment, 
the tubular member 700 Includes a tower portton 705. a tower trensittonary portion 
710. an intermediate portton 715. an upper trensittonary portion 720. an upper 
portton 7^. and a sealing element 730. 

The tower portion 706 is coupled to the tower trensHionary portion 710. The 
tower portion 705 is preferably adapted to mate with the expanston cone and the 
anchoring device. 
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The tower Iransitionaiy portion 710 is coupled to the lower portion 705 and 
the intermediate portion 715. In a preierrBd embodiment, the lower transltlonaiy 
portion 710 Is adapted to mate with the expansion cone. In a preferred 
embodiment, the wall thicknesses of the lower portion 705 and the lower 
5 transHtonaiy portion 710 are less than the wall thicknesses of the intennediate 
portton 715. the upper transKtonary portion 720 artd the upper portton 725 In oider to 
optimally facilitate the radial expanston piocess. 

The intemiediate portion 715 is coupled to the tower translttoraiy portion 71 0 
and the upperlransitipnary portton 720. In a prefeniBd emt)odlment. the outsWe 
10 diameter of the intefmediate portton 715 Is less than the wall thicknesses of the 
tower portion 705 and the upper portton 725. 

The upper transNtonary portion 720 is oouptod to the intermediate portton 
715 and the upper portion 725. 

The upper portton 725 is coupled to the upper transittonary portton 720. 
The sealing element 730 is . coupled to the outside surface of the 
intermediate portton 715. In a preferred embodiment the outside diameter of the 

sealing etement 730 is toss than or equal to the oulskte diameter of the tower portton 
705 and the upper portion 725 in order to optimally protect the sepHng etement 703 
during plaoement of the tobular member 700 wItWn the pieexistlng stmctuie. 

20 In a preferred embodiment, during the radial expanston of the tubular 

member 700 using the apparatus 1 15. 215 and 315. the preexpanston of the upper 
transWonary portton 720 and the upper portton 725 reduces the shock toads typically 
created during the end portton of the ladlal expansion process. In this manner, the 
radial expansion process is optimally pnovUed In d safis manner. Furthennore. 

25 because the seaHng etement 730 is preferably recessed below the surfeces of the 
tower portton 705 and the upper portton 725, the sealing etement 730 is optimally 

protected from damage during the plaoement of the tubuter member 700 within the 
preexteting structure. 

Refening to FIG. 8, a preferred embodiment of an expandabto tobuter 

30 member 800 for use m the apparatus 115. 215 and 315 will be described. The 
tubuter member 800 preferably includes a lower portton 805, an intemtediate portion 
810. and an upper portton 815. 

The tower portton 805 is ooupted to the Intermedtete portion 810. In a 
preferred embodiment, the tower portion 805 is further adapted to mate with the 

35 expanston cones 130. 230, 325 and the anchoring devtoes 135. 235. and 330. 

m 
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The intermediate portion 810 is coupled to the lower portion 805 and the 
upper portion 815. In a prelierrBd embodinwnt. the wall thicknesses of the lower and 
Intennedlate portions. 805 and 810, are less than the wall thickness of the upper 
portion 815 in order to fiadntate the radial expansran of the tulMJtar member 800. In 
5 a preferred embodiment, the kMver and intemiediate portions. 805 and 810. are 
preexpanded to mate with the expanskm cone. 

The. upper portion 815 is coupled to the intennediate porttain 810. In a 
prefened embodbnent, the upper portion 815 further preferably includes one or 
more stotted portions 820 for facffitating the radial expanston of the upper portion 
10 815 by the expansion cones 130. 230. and 325. In this manner, the upper portton 
815 of the tubular member 800 is preferably radially expanded by the expansion 
cones 130. 230. and 325 with minimal shock toads when the expansion cones 130. 
230 and 325 exit the expandable tid)ular member 800. 

Refening to FI6. 9. a prsfened embodiment of a mefliod of applying an axial 
15 force to the expanston cones 130, 230, and 325 will now be described, in a 
preferred embodiment, the axial displaoement of the expanston cones 130. 230. and 

325 during the radial expanston proce» is provkted applying an axial fbroe to the 
expanston cones 130, 230. and 325. In a preferred embodiment the axial force 
pnovtoed indudes. ttw applicatton of a substantially constant axial force for some 
20 time periods and the applicatton of increased axial force for other time periods Jn 
order to opflmaHy facUitate the radial expanston process by minimizing the effects of 
WcHon. In a preferred embodiment, the applicatton of the increased axial force is 
provUed on a periodto b^ in order to optimally provtoe a variaUe contact ama 
betweeri the expansion cone and the tubular member being expanded. In an 

25 altematlve embodiment, the applkatfan of the jncrsased axial force is provided on a 
random basis in order to optimally provUe a variable contact ared between the 
expanston cone and the tubular member being expanded. In a prefened 
embodiment, the duty cycte of the applicatton of constant and increased axial forces 
ranges from about 90/10 % to 60M0 % In order to optimally radially expand the 

30 tutNJiar monbers. in a prefwred embodiment, the ratto of the increased axial force 

to the substantially obnstant axial force ranges from aboirt 1.5 to 1 to about 4 to 1 1n 
order to optimally provkJe a variable contact area between the expanston cone and 
the tubular member being expanded, promote more even wear of the expanston 
cone, and dean debris from the expanston cone surfoce. 
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Referring to FIQS. 1 0a to lOi, an embodiment of an apparatus and m^hod 
for fmrnlng a wellbore casing will now be described. As illustrated in FIG. 10a, a 
^Iftxve ca^ 1000 and an open hole wel^re section 1005 are provided in a 
subterranean formation 1010. The wellbore casing 1000 and open hMe wellbore 
section 1005 may be orientated at any orientation ranging from the vertical to the 
horizontal. In a preferred emtxxliment. a new section of wellbore casing is formed in 
the open hole wellbore section 1005 using an api^ratus 1015. IMore generally, the 
apparatus 1015 is utili^ to fonm or repair wellbore casings, pipeliries, or structural 
supports. 

The apparatus 1015 preferably includes a first support member 1020, a 
second support member 1025, an expansion cone 1030. an anchoring device 1035. 
an expandable tubular noember 1040, one or more upper sealing members 1045. 
one or more lower snaiing members 1050, and a flexible coupling element 1055. 

The first support member 1020 is preferably adapted to be coupled to a 
surface location. The first support member 1020 is further coupled to the anchoring 
device 1035. The first support member 1020 is preferably adapted to convey 
(TOSsuilzed fluidic materials and/or electrical cunnent and/or convnunication signals 
from a surface location to the anchoring device 1035. The first support member 
1020 may. for example, be conventional commercially available slick wire, braided 
wire, coiled tubing, or drillirig stock material. 

The second support member 1025 is preferab^ adapted to be coupled to a 
surface tocatk>n. The second support member 1025 is further coupled to the 
expanston cone 1030. The second support member 1025 is preferably adapted to 
penntt the expanston cone 1030 to be axially displated relative to tte first support 
member 1020. The second support member 1025 may. for exanv)le. be 
conventtonal oommerciaity avirilable slick wire, braided wire, coiled tubing, or drilling 
stock mieiterial. 

In an alternative embodinf>ent. the support mentber 1020 is telesoopically 
coupled to the support member 1025, and the support member 1025 is coupled to a 
surface support member. 

The expansion cone 1030 is coupled to the second support member 1025. 
The expansion cone 1030 is preferably adapted to radially expand the expandable 
tubular member 1040 when the expansion cone 1030 is axialiy displaced retatlve to 
the expandable tubular member 1040. in a prefaned embodiment, the expansion 
cone 1030 is provided substantialiy as disclosed in one or more of the following: (1) 
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U.S. utflHy patent application serial no. 09/454.139, attorney docket no. 25791.3.02 
filed on 120^1999. which claimed the twnefit of the filing date of U.S. provislonai 
patent application no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 08/510.913. attorney docket no. 
25791.7.02, filed on 2/23«000. which claimed the benefit of the filing date of U.S. 
provlstonal appiicatkm no. 60/121.702. filed on 205/1999; (3) U.S. utility patent 
appRcatkm serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 
2/100000. which claimed the benefit of the filing date of U.S. provistonai appiicatun 
no. 60/119.611. attorney docket no. 25701.8; (4) U.S. utility patent application serial 
no. 09/440.338. attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed 
the benefit of the fifing date of U.S. provisional appUcatkHi no. 60/108,558, attorney 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 
60/183.546. filed on 2/18O000; (6) U.S. ufiUty patent applkstton no. 09/523.460. 
attorney docket no. 25791.11.02. filed on 3/1W2000. which claimed the benefit of 
15 the filing date of U.S. provi8k)nal application no. 60/124.042, filed on 3/11/1999; (7) 
U.S. utility patent appiteatkm no. 09^12.805, attorney docket no. 25791.12.02. filed 
on 2O4O000, which claimed the benefit of the filing dates of U.S. provistonal 
appiicatkMi no, 60/121.841. attorney docket no. 25791.12. filed on 206/1999 and 
U.S. provistonal applicafion no. 60/154.047, attorney docket no. 25791.29. filed on 

A/4fif4rv^r%. * * M ..... 

..w jo; U.O. uomy application no. 09/611,941, attorney docket no. 

25791.16.02, fitod on 2O4O000. which claimed the benefit of the filing date of U.S. 
provistonal serial no. 60/121.907. attomey docket no. 25791.16. filed on 206/1999; 
(9) U.S. utUity patent appitoatton na 09/588,946. attomey docket ho. 25791.17.02. 
filed on June 7, 2000. whic^j claimed the benefit of the filing date of U.S. provistonal 
patent applkatton serial no. 60/137.998. attomey docket no. 25791.17. fitod on 
6/7/1999; (10) U.S. utility patent appHcatton no. 09«59.122. attomey docket no. 
25791.23.02, filed on 4O6O000. which daimed the benefit of the filing date of U.S. 
provisional application no. 60/131,106. attomey docket no. 25791.23. fitod on 
4/26/1999; (11) U.S. provistonal applicatton no. 60/148.203, attomey docket no. 
30 25791.25, filed on 7/29/1999; (12) U.S. provistonal appitoatton no. 60/143,039. 
attomey docket no. 25791^, fitod on 7/9/1999; (13) U.S. provistonal patent 
appitoatton serial no. 60/16i.671, attomey docket no. 25791.27. fitod on 11/1/1999; 
(14) U.S. provisional appitoatton no. 60/159.039. attomey docket no. 25791.36, fitod 
on 10/12,1999; (15) U.S. proytotonal patent application no. 60/159.033. attomey 
35 docket no. 25791.37. fitod on 10/12/1909; and (16) U.S. provistonal patent 
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applicatkm no. 60/165.228, attorney docket no. 25791.39, filed on 11/12/1999. the 
disclosures of which are incorporated herein tiy reference. 

The anchoring device 1035 is coupled to the fiiet support, member 1020. 
The iandioring device ^035 is preferably adapted to be controHably coupled to the 
expandable tubular member 1040 and the open hole wellbore section 1005. In this 
manner, the anchoring <tevioe 1035 preferably controllably anphors the expanctable 
tubular member 1040 to the open hole wellbore section 1005 to fedlitate the radial 
expansion oT the expandable tubular member 1040 by the axial displacement of the 
expansion cone 1030. 

In a prefenred embodiment, the anchoring device 1035 includes one or more 
expandable elements 1060 ttiat are adapted to controllably extend from the body of 
the anchoring device 1035 to engage both the flexible coupling element 1055 and 
the (4>en hole wellbore section 1(K)5. In a prefenml embodiment, the expandable 
elements 1060 are actuated using fluidic pressure. 

In a prefenred embodiment, the anchoring device 1035 further Includes a 
fluid passage 1036 adapted to receive a ball plug or other similar vaMng element. 
In this manner, fluidic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be controllably plugged. In a prefened embodiment, 
the anchoring device 1035 is any one of the hydraullcally actuated padcers 
commerciaiiy available ftom HaUiburton Energy Servtoes or Baker-Hughes. nKXlified 
In accordance with the teadiings of the present disctosure. 

In a preferred embodiment, the anchoring devices 135. 235, and 330 are 
also modified to includes a fluM passage that can be controllably plugged in order to 
permit flukiic m^rterials to be exhausted from the anchoring devices 135, 235, and 
330. 

The expandirt)ie tubular menf4>er 1040 Is removably cot4)led to the 
expansion cone 1030. The expandable tubutar. member 1040 is further preferably 
coupled to the flexible coupling element 1055. 

In a preferred embodiment, the mpandabie tubular member 1040 further 
includes a lower sectton 1065, an intennediate sectkm 1070, and an upper sectton 
1075. In a prefenBd embodiment, ttie lower sectton 1065 Is coupled to the flexible 
coupBng etoment 1055 In order to provide anchoring at an end portfon of the 
expandable tubularmember 1040. In a preferrsd embodiment, the wall thicknws of 
the tower and intermediate sections, 1065 and 1070, are less than the wall thickness 
. of the upper section lOTO in order to optlmaily couple the radially expanded portion 
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of the expandable tubulah member 1040 to the vveDbore casing 1000 and the open 
hole wellbore section 1(X». 

In a preferred embodiment, the expandable tubular menri[)er 1040 is further 
provided substantially as disclosed in one or ntore of the follon^: (1) U.S. iMIy 
6 patent application serial no. 09/454,139. attorney docket no. 25791.3.02. filed on 
12/3^1999. which claimed the benefit of the filing date of UlS. provisional patent 
application no. 6W1 11,293, attorney dodcet no. 25791,3. filed on 12^/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, whk4i claimed the benefit of the filing date of U.S. provisional 
0 application no. 60/121.702. filed on 2/25/1999; (3) U.S. utflHy patent applicatton 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000. VKhteh 
claimed the benefit of the filing date of U.S. prwHskxial application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, whtah claimed the benefit of 
5 the filing date of US. provistonal application no. 60/108,558, attorney docket no. 
25791.9, filed on 1 1/16.1996; (5) U.S. proviskNtal patent applteatton no. 60/183.548, 
filed on 2/18/2000; (6) U.S. utility patent appflcatkm no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, whteh claimed the benefit of the filing date of 
U.S. proviskmal application no. 60/124,042, filed on 3/1 1/1999; (7) U:S. utility patent 
application no. 09/512,895, attorney docket ho. 25791,12.02, filed on 2/24/2000, 
which claimed the benefit of the fUii^ dates of U.S. pro\^nai applipatton no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
appUcation no. 60/154.047, attimey docket no. 25791.^. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney dOdwt no. 25791.16.02, filed on 
2/24/2000, wirich claimed the ben^ of the fDing date of U.S. provistonal serial no. 
60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. util^ patent 
applcation no. 09/588,946. attorney docket ho* 25791.17.02, filed on June 7, 2000. 
whfch claimed the benefit of the filing date of U.S. provistonal patent appllcafion 
serial no. 60/137,998, atlomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02, fltod on 
4/26/2000. whtoh dalroed the benefit of the filing date of U.S. provisional application 
no. 60/131.106, attorney docket no. 25791.23, ffled on 4/28/1999; (11) U.S. 
provistonal applteatton no. 60/146.203. attorney docket no. 25791.25. fited on 
7/29/1999; (12) U.S. provisional applteatton no. 60/143.039, attorney docket no. 
25791.26. filed on 7/8/^999; (13) U.S. provistonal patent appHcatiori serial no. 
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60/162,671, attorney docket no. 25791.27. fried on 11/1/1999; (14) U.S. pro\nslonari 
appUcatten no. 60/159,039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent applteation no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. prDvi8k>nal patent applicatton no. 60/165.228, 
5 attorney docket no. 25791.39, filed on 11/12/1999, the disctosures of which are 
incorporated her^n t>y rBferenoe.' 

In a preferred embodiinent, the expandable tubular men^ 1040 is further 
provided in accordance with the teachings of embodiments of expandable tubular 
members described above and iltustfated in FIQS. 5-8. 

10 The upper sealing members 1045 are coupled tai the outer surface of the 

upper portion 1075 of the expandable tubular member 1040. The upper sealing 
menders 1045 are preferably adapted to engage and fluidiciy seal the interface 
between the radiaHy expanded expandable tubular member 1040 and the wellbore 
casing 1000. In a i^erred embodiment, the apparatus 1015 includes a plurality of 

1 5 upper sealing members 1 045. 

The tower sealing memt>ers 1050 are coupled to the outer surface of the 
upper portion 1075 of the exp»idable tubular memb^ 1040. The tower sealing 
members 1050 are preferably adapted to engage and flukiiciy seal the interfece 
between the radially expanded expandable tubular member 1040 and the open 

20 w^bore sedton 1005. In a preferred embodiment, the apparatus 1015 inchKies a 
plurality of tower sealing members 1050. 

The flexible coupling element 1055 is coupled to the lower portton 1065 of 
the expandabto tut>ular member 1040. The flexible couplbig elenrient 1055 is 
preferably adapted to radlaiiy expanded by the anchoring device 1035 into 

25 engagement within the walls of the opeii hole wellbore sectton 1005.. In this 
manner, ttie lower portton 1065 of the expandable tubular member 1040 is coupled 
to the wans of the open hole wellbore sectton 1005. In a preferifed embodiment, the 
flexible coupling element 1055 » a stotted tubular member. In a preferred 
^ embodiment, the flmibte coupling etement 1055 Includes one o€ more hook 

30 elements for engaging the walls of the open hole wellbore section 1005. 

As iflustrated in FIG. 10a. the apparatus 1015 is preferably positioned with 
the mpandable tubidar rnember 1040 positioned in overlapping relation with a 

* 

portton <rf the wellbore casing 1000. In this manner, the radially expanded tubuter 
member 1040 Is coupled to the tower portion of the weilbors casing 1000. In a 
35 (Knarred mnbodiment the upper sealing membens 1045 era positioned in opposing 
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relation to the lower portion of the welibore casing 1000 and the lower sealing 
members 1050 are positiohed in opposing relation to the walls of the open hole 
welUwre section 1005. In this manner, the interfeK» between the radially expanded 
tubular member 1040 and the welibore casing 1000 and open hole welibore section 
5 1005 is optimally fluididy sealed. 

As illustrated in FIG. 10b, in a preferred entfxxiiment,. a quantity <rf a non- 
hardenable fluidic material is then injected into and then out of the apparatus 1015. 
In a pr^BiTed embodiment, the mm-hardenabie material Is discharged from the 
apparatus 1015 Using the valveaUe flow passage 1065. The non-haidenable fluidic 

10 material may be any number of conventioncd comnrardally available fluMic mate 
such 88. for ttcampte, drilBng mud. 

As illustrated In FIG. lOc, in a prefenred embodiment, a quantity of a 
hardenable fluidic sealing nrtaterial is then injected into and out of the apparatus 
1015. In a preferred embodiment, the hardenable fluidic sealing material is 
15 exhausted from the apparatus 1015 using the valveable flow passage 1065. In a 
preferred embQdinwnt. the hardenable fluidic sealing material is pemtitted to 
comptetely fill the annular space between the tubular member 1040 and the open 
hole welibore section 1005. The hardenable fluidic sealing material may be any 
number of conventional cqmmerciany ave^bie materials such as, for exan^>te. 
20 cement, slag mix and/or epox^f resin. In this ihanner, a fluidic sealing annular 
element is provided around the radially expanded tubular member 1040. 

As illustrated in FIG. lOd, in a prefenned embodiment, another quantity of a 
non-hardenabie fluidic material is then injected into and out of the apparatus 1015. 
In a preferred embodiment, a ball plug or dart 1080, or other similar fluid passc^e 
25 blocking device, is pteced into the norMtardenabte fluid material. In a preferred 
embodiment, the ball plug 1080 then seate in and seals off the valveable fluid 
passage 1065. In this manner, ttte anchoring devtee 1035 is then pressurized to 
. anchor the tubular member 1040 to the open hoto welibore section 1005. 

In an attemative embodiment, the valveabte fluid passage 1065 includes a 
30 remote or pressure activated vaWe for sealing off the valveabte fluid passage 1 065. 

As illustreted in FIG. lOe, in a preferred embodiment, the apparatus 1015 is 
then anchored to the open hole welibore sotton 1005 using the anchoring device 
^ 1035. In a preferred embodiment, the anchoring device 1035 Is pressurized and the 
expandabte etement 1060 is radially extended from the anchoring device 1035 
35 causing the flexible coupling element 1055 to radially expand into intimate oontect 
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with the ^lls of the open hole weHbore section 1005. in this manner, the \amr 
section 1065 of the expandable tubi^r member 1040 is removably coupled to the 
walls of the open hole wellbore section 1 005. 

As illustrated in FIG. lOf, the expansion cone 1030 is then axialiy displaced 
by applying an axial force to the second support member 1025. In a preferred 
embodiment, the axial displacement of the expansion cone 1030 radially expands 
the expandabte tubular member 1040 into intimate contact with the wails of the open 
hole wellbore section 1 005. 

In an attemative embodiment, as illustarated in FIG. 10g, the axial 
displacement of the expanston cone 1030 Is enhanced by Injecting a pressurized 
fluidic material into the annular space between the first support member 1020 and 
the second support member 1025. In this manner, an upward axial force is applied 
to the lower annular face of the expansion cone 1030 using the pressurized fluidic 
material. In th» manner, a temporary need for inoreased axial force during the 
radial expansion process can be easily satisfied. 

In a prBferrsd embodiment, the hardenabte fluidic sealing material is then 
permitted to.at least partial cure. 

As iHustreted in FIGS. lOh and lOi, after the expandable tubular member 
1040 has been radially exparided by the axial displacement of the expansion cor^ 
1030, the first support member 1020 and the anchoring device 1035 are preferably 
removed from ^q^andabte tubular memt)er 1040 by de*pressurizing the anchoring 
device 1035 and then fifting the first support member 1020 and anchoring device 
1035 from the wellbore casing 1000 and the open hote wellbore section 1005. 

In a preferred embodiment, the resulting new section of wellbore casing 
includes the radially expanded tubular member 1040 and the outer annular Gayer of 
the cured fluidic sealing material. In this manner, a new section of wellbore casing 
is optimally provided. More generally, the apparatus 1015 is used to form and/or 
repair wellboi^ casings, pipelines, and structural supports. 

Refening to FIGS. 11a to 11g, an alternative embodiment of an apparatus 

♦ 

and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refemng to Fig. 11a. a wellbore casing 1100 is positioned 
within a subtenranean fortnatioh 1 1 05. The wellbore casing 1 100 may be posWoned 
in any orientetton fit>m the vertical direction to the horizontel direction. The wellbore 
casing 1100 further includes one or wotb openings 1110 that may have been the 
result of unintentional damage to the wellbore CKlng 1100. or due to a prior 
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peifbratlon or fracturing operation performed upon the surrounding subterranean 
fbnnaton 1 105. As wnli be reoognizad by persons liaving oidinary skill in the art. the 
openings 1110 can advefsely affect ttw subsequent bpeiatlon and use of the 
weRxm casing 1 100 unless they «e sealed off. 

bi a prefeired embodiment, an apparatus 1115 is utill^ to s^ off the 
openings 1110 in the wellbore casing 1100. More generaliy. the apparatus 1115 is 
preferably utilized to fbrni or repair weilbore casings, pipelines, or structural 
si4)ports. 

The apparatus 1115 preferably includes a first support member 1120, a 
second support member 1125. an expansion cone 1130, an anchoring device 1135, 
and expandable tubular member 1 140. and one or more sealing membere 1 145. 

The first support member 1120 Is preferably adapted to be coupled to a 
surface location: The first support member 1120 Is further coupled to the anchoring 
device 1135. The first support member 1120 Is preferably adapted to convey 
pressurized fluidlc materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 1135. The first support member 
1 120 preferably has a substantially, hollow annular cross sectional shape. The firet 
support member 1120 may. for example, be fabricated from conventional 
commercially available slick wire. braMed wire, coiled tubing, or driliir^ stock 
niatsriai. 

The second support member 1 125 is preferably adapted to be coupled to a 
surface. k)cation. The second support member 1125 Is further coupled to the 
expansion cone 1130. The second support member 1125 Is preferably adapted to 
perm» the expanston cone 1130 to be axlally displaced relative to the first support 
member 1120. The second support member 1125 may. for example, be 
conventional oommercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

In a pr^erred wnbodlment, the ffcst support morter 1120 is coupted to a 
surface tocaSm by a slip Joint and/or slkting sleeve apparatus that is concentrically 
coupled to the second si4>port member 11^. 

The expanskm cone 1130 Is coupled to the second support member 1125. 
. The expanston cone 1 130 is preferably adapted to radially expand the expandable 
tubular member 1 140 when the expanston cone 1 130 is axlally displaoed relative to 
the expandable tubular member 1140. In a prefen«d embodiment, the expansion 
cone 1130 is provided substantially as disclosed in one w more of the fbOowing: (1) 
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U.S. utility patent appfication serial no. OG/454.139. attorney (tocket na 25791.3.02. 
filed on 12/3/1999, which claimed the benefit of the filing date of U.S. provisional 
patent applcation no. 60/111,2^. attorn^ docket no. 25791.3. filed on 12/7/1998; 
(2) •U.S. utility patent appltesrtion serial no. 09/510,913, attorney docket no. 
5 25791.7.02. filed on 2/23/2000. whk:h daimed the t)enefit of the filing date of U.S. 
provisional appHcation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent 
apidicatton serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 
2/10/2000, whklh ctaimed the ben^ of the fUlng date of U.S. proviskMul appOcation 
no. 60/119,611, attorney docket no. 25791.8; (4) U.S. utilify patent applicatton serial 

10 no. 09/440.338. attorney docket no. 25791.9.02; filed on 1 1/15/1999. wt>teh claimed 
the benefit of the filing date of U.S. provisional application no. 60/108,558, attorney 
dodcet no. 25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 
60/183,546, filed on 2/18/2000; (6) U.S. utility patent appHcation no. 09/523,460. 
attorney docket no. 25791.11.02, filed on 3/10/2000, which cteimed the t)en^t of 

15 the filing date of U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) 
U.S. utility patent application no. 09/512,895. attorney docket no. 25791.12.02, filed 
on 2/24/2000, which claimed the t>enefit of the filing dates of U.S. provisional 
application no. 60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and 
U.S. provisional appHcation no. 60/154.047, attorney docket no. 25791.^, filed on 

20 9/16/1999; (8) U.S. utility appHcation no. 09/511.941, attorney docket no. 
25791.16.02. filed on 2/24/2000, which claimed the t)enefit of the filing date of U.S. 
pn>visk)ndl serial no. 60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; 
(9) U.S. utility patent appllcatton no. 09/588.946, attorney docket no. 25791.17.02, 
fBed on June 7, 2000, which claimed the t)entfit of the fifing date of U.S« proviskmai 

25 patent application serial no. 60/137,998. attorney docket no. 25791.17, filed on 
6/7/1999; (10) U.S. utility patent applicatton no. 09/559,122, attorney docket no. 
25791.23.02. filed on 4/26/2000, which claimed the tienefit of the filing date erf U.S. 
provisional applicatton no. 60/131,106. attorney docket no. 25791.23. filed on 
4/26/1999; (11) U.S. provlskxial applicatkm no. 60/146,203. attorney docket no. 

30 25791.25, fikld on 7/29/1999; (12) U.S. provisional appllcatton no. 60/143,039, 
attorney docket no. 25791.26, filed on 7/9/1999; (13) U.S. provisional patent 
application serial no. 60/162.671. attorney docket no. 25791,27, filed on 11/1/1999; 
(14) U.S. provisk>nai applicatk>n no. 60/159,039, attorney docket no. 25791.36. filed 
on 10/12.1999; (15) U.S. provi^onal patent applicatk)n no. 60/159.033, attorney 

35 docket no. 25791.37, filed on 10/12/1999; and (16) U.S. proviskMial patent 
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application m>. 60/165.228, attorney docket no. 25791.39, filed on 11/12/1999, the 
dtedosures of which are incorjoorated herein by reference. 

The anchoring de^ 1135 is coupled to the first support memtwr 1120. 
The anchoring device 1135 is preferably adapted to be contioilably coupled to the 
expandatrte tubular nnember 1 140 and the wellbore casing 1 100. in this manner, the 
anchoring device 1135 preferably controllably anchors the expandable tubular 
member 1140 to the wellbore casing 1100 to facilitate the radial expansion of the 
expandable tubular member 1 140 by the axial displacement of the expansion cone 
1 130. In a preferred embodirnent, the anchoring device 1 1 35 includes one or more 
expandable elemmts 1150 that are adapted to controllably extend from the body of 
the anchoring device 1135 to engage both the expandable tubular memb^ 1140 
and the wellbore casing 1100. in a prefennsd embodiment, the expandable elements 
1 150 are actuated using fluidic pressure. In a prefenred embedment, the anchoring 
device 1 135 is any one of the hydraulically actuated packers commercially available 
from HattB)urton Energy Sendees Baker-Hughes irxxJified in accordance with the 
teachings of the present disclosure. 

The expandable tubular member 1140 is removably coupled to the 
expanston cone 1130. The expandable tubular member 1140 is further preferably 
adapted to be removably coupled to the expandable elements 1 150 of the anchoring 
devtoe 1135. In a preferred embodinwnt, the expandable tubular member 1140 
includes one or more anchoring windows 1155 for permitting the expandable 
elements 1150 of the anchoring device 1135 to engage the wellbore casing 1100 
and the expandable tubular member 1 140. 

In a preferred embodiment, the expandable tubular member 1140 fwther 
includes a lower secUon 1160, an intermediate section 1165, and an upper sedton 
1170. In a prefened embodiment the lower sectton 1160 Tests upon and is 
supported by the expansion cone 1130. In a prefened embodiment, the 
Intmnediate secflm 1 165 includes the anchoring windows 1 155 in order to provkle 
anchoring at an intenmediate portton of the expandable tubuter member 1 140. 

In a preferred embodiment, the expandabte tubular member 1 140 is further 
provided substentially as cfoctosed in one or nnore of the fbllowing: (1) U.S. utility 
patent applkatk^ serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which dain^d the benefit of the filing date of U.S. provisk>nal patent 
appBcafion no. 60/111,293, attorney docket no. 25791.3, filed on 12^/1998; (2) U.S. 
utility patent applicatton serial ho. 09/510,913, attorney docket no. 25791.7.02, filed 
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on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/t999; (3) U.S. utility patent application 
serial na 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the tienefit of the filing date cf U.S. provisional application no. 60/119.611. 
attorney dod^et no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney dod(et no. 25791.9.02. filed on 11/15/1999. which claimed the twnefit of 
the ffflng date of U.S. pravisionai application no. 60/108.558. attomey dodtet na 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attomey dodcet 
no. 25791.11.02. fOed on 3/10/2000. which claimed ttw benefit of ftie filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,805. attomey dodtet no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. pipviskmal 
applicatk>n no. 60/154.047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utnity appdcatkMi np. 09^11.941. attomey docket no. 25791.16.02, filed on 
2/24/2000, whk:h daimed the benefit of the filing date of U.S. provistonal serial no. 
60/121.907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appRcatton no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7, 2000. 
which daimed the benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137.998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appDcaticm no. 09/559.122, attomey docket no. 25791.23.02, filed on 
4/26/2000. which daimed the benefit of the fiAng date of U.S. provistonal applteation 
no. 60/131,106. attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146.203. attomey docket no. 25791.25. filed on 



25791.26. fitod on 7/9/1999; (13) U.S. provistortal patent applteation serial no. 
60/162,671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U:S. provistonai 
applcation no. 60/159,039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal f^tent appltoation no. 60/159.033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U S. provistonal patent appltoation no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999. the dlsdosures of which are 
incorporated hwein by reference. 

The sealing mendiers 1145 are coupled to the outer surface of the 
expandabto tubular member 1140. The seating members 1145 are preferably 
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a(tepted to engage and flufdldy seal the Inteifaoe between the fBdiaUy e)q>anded 
expandable tubular member 1140 and the weHbore casing 1100. In a preferred 
embodiment, the apparatus 1 1 15 includes a plurality of sealing merTd)er8 1 145. In a 
prefenred embodiment, the seating members 1 145 surround and isolate the opening 
1110. 

As Dlustra^d in FIG. 11a; the apparatus 1115 te preferably positioned within 
the weilbore casing 1100 with the expandable tubular member 1140 positioned in 
opposing relation to the opening 1110. In a preferred embodiment, the apparatus 
1115 includes a plurality of sealing members 1145 that are positioned above and 
below the opening 1110. In thte manner, the radial expansion of the expandable 
tubular member 1140 optimally fluididy isolates the opening 1110. 

As illustrated in FIG. lib. the apparatus 1115 is then anchored to the 
weUbore casing 1100 using the. anchoring device 1135. In a prefened embodiment, 
the anchoring device 1135 is pressurized and the expandable element 1150 is 
extended from the anchoring device 1135 through the corresponding anchoring 
window 1 155 in the expandable tubular menrd>er 1 140 into intimate contact wtth flie 
weilbore casing 1100. In ttiis manner, ttie intermediate section 1165 of ttie 
expandabte tubular member 1 140 is removably coupled to ttie weilbore casing 1 100. 

In an alternative embodiment, a cpmpressibte cement and/or epoxy Is then 
injected into at least a portion of the annular space between the unexpended portion 
cf the tubular membier 1140 and the weilbore casing 1100. The compressible 
cement and/or epoxy is ttien pennitled to at least partially cure prior to the hiitiation 
of ttie radtel expansion process. In tt)is manner, an annular structural support and 
nukJte seal Is provided around me tubular member 1 140. 

As Hhjstrated In HG. lie. in a preferred embodiment, ttie expansion cone 
1130 is ttien axially displaced by applying an axial force to ttie second support 
member 1 125. In a preferred embodiment, the axial displacement of ttie expansion 
oone 1130 radially expands ttie lower section 1160 of ttie expandabte tubular 
member 1140 Into intimate contect witti ttie waUs of ttie weilbore or the weilbore 
casing 1100. 

As illustrated in FIG. lid, in a prefenred embodiment, ttie axial displacement 
of ttie expansion oone 1130 is stopped once ttie expansion oone 1130 contacte ttie 
lower portion of the anchoring device 1 1 35: 
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As illustrated in FIG. 1 1e, in a preferred embodbnent the anchoring device 
1135 is then decoupled from the weBbora casing 1100 and the expandable tubular 
member 1140. 

As illustrated In FIG. 11f. in a preferred embodiment, the axiai displacement 
5 of the exfiahsioh cone 1130 is then resumed. , in a preferred embodiment, the 
anchoring device 1135 is also axial displaced. In this manner, the lower section 
1160 of the expandable tubular member 1140 is self-anchoied to the wellbore 
casing 1 100. In a prefened embodiment, the lower section 1160 of the expandable . 
tibiOar member 1140 includes one or more outer rings or other coupling members 
0 to facilitate the self-anchoring of the lower section 1 160 of the expandable tubular 
member 1140. to the wellbore or the wellbore casing 1 100. 

As illustrated in FIGS. 11g, after the expandable tubular member 1140 has 
been completely radially expanded by the axial displaoement of the expansion cone 
1130, the 1110 in the wellbore casing 1100 is sealed off by the radially expanded 
5 tubular member 1140. In this manner, repairs to the wellbore casing 1100 are 
optimally provided. More generally, the apparatus 1115 is used to repair or form 
wellbore casings, pipelines, and structural supports. In a prefened embodiment, the 
Inside diameter of the radially expanded tubular member 1140 is sid)stantially 
constemt 

Refening to FIGS. 12a to 12d, an alternative embodiment of an apparatus 
and method for ooupUng an expandable tubular member to a. preexteting structure 
wa now be described. Refening to Fig. 12a, a wellbore casing liOO is positioned 
within a subterranean tarnation 1205. The wellbore casing 1200 may be positioned 
In any orientation from the vertical direction to the horizontal direction. The wellbore 
CMing 1200 further Includes one or more opening 1210 that may have been the 
result of unintentional damage to the welbore casing 1200. or due to a prior 
perforation or fracturing operation performed upon the sunounding subterranean 
fbnnatian 1206. As will be recogrdnd by persons havir^ ordinary sldli in the eut ttie 
openings 1210 can adversely affect the subsequent operation and use of the 
wellbore casing 1200 unless th^ are sealed off. 

In a prefened embodiment, an apparatus 1215 is utilized to seal off the 
openings 1210 in the wellbore casing 1200. More generally, the apparatus 1215 is 
prsforabiy utilized to fonn or repair wellbore casings, pipelines, or stnjctural 
supports. 
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The apparatus 1215 preferably includes a support memtter 1220. an 
exparidable expansion cone 1225. an expandable tubular member 1236. and oiie or 
moie sealing membere 1240. 

The support member 1220 is pref^ly adapted to be coupled to a surface 
5 location. The support member 1220 is further coupled to the expandable expansion 
cone 1225. The support member 320 is preferably adapted to convey pressurized 
fhildlc materials and/or electrical , current and/or communication signals from a 
surface location to the expandable expansion cone. The support member 1220 
may. for example, be conventional commerdaiiy available sHck wire, braided wire. 
10 coiled tubing, or drilling stock material. 

The expandable expansion cone 1225 is coupled to the support member 
1220. The expandable expansion cone 1225 Is prefMly adapted to radlaily 
expand the expandable tubular member 1235 when the expandable expansion cone 
1225 Is axiatly displaced relative to the expandable tubular member 1235. The 
expandable expansion cone 1225 is further preferably adapted to radially expand at 
least a portion of the expandable tubular member 1235 yyhen the expandable 
expansion cone 1225 Is controilably radially expanded. The expandable expansion 
cone 1225 may be any number of oonventlonai commercially available radially 
expandable expansion cones, in a prefened embodiment the expandable 
«/ oxpan — .. w Hii>viaea subsianuaiiy as disdosed bi U.S. Patent No. 

5.348.095. the disclosure of which is incorporated herein by reference. 

In a prefened embodiment, the ejqransibn cone 1225 Is further provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139. attorney docicet no. 25791.3.02. filed on 
25 12^/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 6W1 1 1.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23«000. whteh claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2«5/1999; (3) U.S. utility patent appBcatkm 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 21100000, which 
claimed the benefit of the filing date of U.S. provistonal applicatfon no. 60/119.611, 
attorney docket no. 26791,8; (4) U.S. utility patent application serial no. 09/44o!338! 
attorney docket no. 25791.9.02. filed on 11/15/1999. whk^ claimed the benefit of 
the filing date of U.S. provistonal applkatkm no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent appllcatton no. 60/183.546. 
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filed on 2/18/2000: (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/1W2000, wliich claimed the benm of the filing date of 
U.S. provisional appiicaiion no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appicatlon no. 09/512,895. attorney dodtet no. 25791.12.02, filed on 2/24/2000, 
wtiicii dabned the t)enefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
application no. 60/154,047. attwney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. uanty applicatkm no. 09/511,941, attorney docket no. 25791.16.02. filed on 
2/24/2000, whteh claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applteatkm no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000. 
which claimed the ben^ of the filing date of U.S. provistonai patent appHcafion 
serial no. 60/137.998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applicatkm no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000, whk:h dabned the l)enefit of the filing date of U.S. provistonai application 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonai application no. 60/146,203, attorney docket na 25791.25. filed on 
7/29/1999; (12) U.S. provisional appltoation no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonai patent appllcatton serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonai 
appllcatton no. 60/159.039. attorney docket no. 25791.36. fited on 10/12.1999; (15) 
U.S. provistonai patent appltoation no. 6(J/159.033. attorney docket no. 25791.37. 
filed on . 10/12/1999; and (16) U.S. provistonai patent application no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disdosures of whteh are 
inooipoFatad herein i)y reference. 

The expandable tubular membm 1235 is removably ooiq>ted to the 
expanston cone 1226. In a prefened embodiment, the expandabto tubular member 
1235 indudes one or nxwe engagement devices 1250 that are adapted to couple 
with and penetrate the weijbore casing 1200. In this manner, the expandable 
tubular member 1235 is optimally coupted to the welibore casing 1200. In a 
preJened embodiment, the engagement devices 1250 indude teeth for biting into 
the surface of the welibore casing 1200. 

In a preferred embodiment, the expandable tubular mmOjer 1235 further 
Indudes a toiwer sectton 1255, an intermediate Section 1260, and an upper sectton 
1265. In a preforred embodiment, the tower sectton 1^ indudes the engagement 
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devices 1250 in order to piovide anchoring at an end portion of the expandable 
tubuiar member 1235. m a prefeired embodiment, the wall thickness of the lower 
and intennediate sections. 1255 and 1260. are less than the wall thickness of the 
upper sectkm 1265 in order to optimaily fadiitate the radial expansion of the lower 
and Intennediate secttons. 1255 and 1260. of the expandable tubular member 1235. 
In an alternative embodiment, the lower sectton 1255 of the expandable tubular 
member 1235 is stotted in oider to optimaily facilitate the radial expansion of the 
tower section 1255 of the expandable tubular member 1235 using the expandable 
expansion cone 1225. 

In a preferred embodiment, the expandable tubular member 1235 Is further 
provided substantially as disdosed in one or more of the following: (1) U.S. utility 
patent appHcatnn serial no. 09/454.138. attorney docket no. 25791.3.02. filed on 
12/3/1999. whtefi claimed the benefit off the filing date of U.S. provistonai patent 
appBcatton no. 60/111.293, attorney docket no. i25791.3. filed on 12/7/1998; (2) U.S. 
utyity patent appltoatton serial no. 09/510.913. attorney docket m. 25791.7.02. fited 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provistonai 
appRcatton no. 60/121.702. filed on 2^25/1999; (3) U.S. utility patent appltoatton 
Serial no. 09^02,350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional appltoatton no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440,338. 
attorney docket no. 25791 .^02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. proviskxial appltoatton no. 60/108.558. attorney docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provistonai patent appltoatton no. 60/183.546. 
fited on 2/ia«000: (6) U.S. utility patent applicatton no. 09/523.460. attorney docket 
no. 25791.11.02. fited on 3/10«000. which daimed the benefit of the filing date of 
U.S. provisN>nal appltoation no. 60/124.042. fited on 3/1 1/1999; (7) U.S. utility patent 
applicatton no. 09/512.895, attorney docket no. 25791.12.02. fited on 2/24/2000, 
whtah daimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney dodtet no. 25791.12. fited on 2/26/1999 and U.S. provisional 
appHcatton no. 60/154,047, attorney dodtet no. 25791.29. fited on 9/16/1999; (8) 
U.S. utiltty appltoatton no. 09/511,941. attorney dodcet no. 25791.16.02. filed on 
2/24«000, which claimed the benefit of the filing date of U.S. provistonai serial no. 
60/121.907, attorney docket no. 25791.16. fited on 2«6/1999; (9) U.S. utifily patent 
appikatton no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
whtah daimed the benefit of the filtog date of U.S. provistonai patent applicatton 

■ ■ ■ ' 56 



serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utPfty patent applicatton no. 09/559.122. attmney docket no. 25791.23.02, filed on 
4/^2000. >Mhich denied ttie t)«iefit of ttw fifing date of U.S. provistonal application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1099; (11) U.S. 
previstond applteatkm no. 60/146,203, attorney docket no. 25791.25.. filed on 
7/29/1999; (12) U.S. provisional appiicalion no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application sertei no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
applicatton no. 60/159,030. attorney docket no. 25791.36, filed ori 10/12,1999; (15) 
tJ.S. provistonal patent application no. 60/159.033. ettomey docket no. :»791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of whtoh are 
inoorporatiBd liem'n by reference. • 

The sealing menid^ers 1240 are preferatily coupled to the outer surfcwe of tiie 
upper portion 1265 of the e}q>andai)te tutxilar member 1235. The sealing members 
1240 are preferably adapted to engage and fluididy seal the interface between the 
racfially expanded expandabte tubular nriember 1235 arKl the welibore casing 1200. 
In a prefened embodiment, ttie apparatus 1215 includes a plurality of sealing 
members. 1240. In a prefened embodiment, the sealing nwmbers 1240 sunound 
and isolate the openirq 1210. . n 

As illustrated in FIG. 12a, the apparatus 1215 Is preferably posittoned within 
ttie welibore castog 1200 with the e)q)andable tubular member 1235 positioned in 
opposing relatton to the opening 1210. In a preferred embodiment, the apparatus 
1215 includes a pturalify of sealing memberB 1240 that are positioned above and 
betow the opening lilO. In this manner, the radial expanston of ttie expandable 
tubular member 1235 optimally fluMidy isoiatee ttw opening 1210. 

As illustrated in FIG. 12b, ttie expandable lubiilar member 1235 of ttie 
apparatus 1215 is ttien anchored to ttie welibore casing 1200 by expanding ttie 
expandabte expanston cone 1225 into contact witti ttie lower section 1255 of ttie 
expandabte tubuter n^ber 1235. In a preferred embodiment, ttie lower sedton 
1255 of ttie expandabte tubular member 1235 . is radtelly expanded Into intimate 
contact witti ttie weilborB casing 1200. In a preferred embodiment, the engagement 
devices 1250 are fliereby coupled to, and at teast partially penetrate into, ttie 
wellbore casing 1200. In ttiis manner, ttie tower section 1255 of ttie expandable 
tubuter member 1235 te opttmcdiy ooupted to ttie vyellbore casing 1 200. 
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In an altemative embodiment, a compressible cement and/or epo)^ is then 
injected Into the annular space between the unexpended portion of the tubular 
member 1235 and the wellbore casing 1200. The compressible cement and/or 
epoxy may then be pemiitted to at least partially cure prior to the initiation of the 
redi^ expansion process. In this manner, an annular stnictural support and fluldic 
seal is provided around the tubular member 1235. 

As Illustrated in FIG. 12c, the expandable expansion cone 1225 is then 
axlally displaced by applying an axial force to the support member 1220. In a 
preferred embodiment the axial displacement of the expansion cone li225 radially 
expands the expandable tubular member 1235 into intimate contact with the wails of 
the wellix>re casing 1200. 

* ■ w 

As illustrated in FIG. 12d. in a preferred embodiment, after the expandable 
tubular member 1235 has been radially expanded by the axial displacement of the 
expandable expansion cone 1235, the opening 1210 in the weltbore casing 1200 is 
sealed off by the radially expanded tubular member 1235. In this manner, repairs to 
the wellbore casing 1200 are optimally provided. More generally, the apparatus 
1215 is used to repair or fbnn wellbore casings, pipelines, and structural supports. 

Refmirig to FIGS. 13a to 13d, an attemative embodiment of an apparatus 
and method for coupling , an expandable tubular member to a preextsKng structure 
will now be described. Referring to Fig. 13a, a wellbore casing 1300 is positioned 
within a subten^nean formation 1305. The wellbore casing 1300 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1300 further includes one or more openings 1310 ttvat may have been the 
result of unintentional damage to the wellbore casing 1300. or due to a prior 
perforation or, fracturing operation perfonmed upon the sunx)unding subtenranean 
formation 1305. As will be recognized by persons having ordinary sidll in the art, the 
operungs 1310 can adverBely affect the subsequent operation and use of the 
. wellbore casing 13(X) unless they are sealed off. 

In a preferred embodiment, an apparatus 1315 is utiUzed to seal off the 
openings 1310 in the wellbore casing 1300. More generally, the apparatus 1315 is 
prsfarably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1315 preferably includes a support meniber 1320, an 
expansion cone 1325, an expandable tubular merrdmr 1335, a heater 1340, and one 
or more sealing members 1 345. 
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The support member 1320 is preferably adapted to be coupled to a suiface 
location. The support member 1320 is further coupled to the expansion cone 1325. 
The support member 1320 is preferably adapted to convey fMesstirized fhiidic 
materials and/or electrical current and/or ccHnnnunication senate from a surfece 
location to the expansion cone 1325 and heater 1340. The support member 1320 
may. for example, be conventional commercially available slick wire, braided wife, 
coiled tidiing. or drilling stodc materiaL 

The expansion cone 1325 is coupled to the supped member 1320. The 
expansion cone 1^ is pr^erably adapted to radially expand the expandable 
tubular, member 1335 when the exparalon cone 13^ is axially dispiaoed relative to 
the expandable tubular member 1335. The expansion cone 1325 may be any 
number of conventional oommerdally available expansion cones. 

In a preferred embooHment, the expanskm cone 1325 is further provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
appBcatlon serial no. 09/454.139, attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing dale of U.S. pn>visk)nal patent 
appHcatkm no. 60/1 1 1.293. attorney docket no. 25791 .3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
appUcatkm no. 60/121,702, filed on 2/25/1999; (3) U.S. utiiity patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
dabned the benefit of the filing date of U.S. provisional application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent appBcatlbn serial no. 09/440.338. 
attorney, docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the fiflrig date of U.S. provisional applicatkm no. 60/108.558, attorney docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. proviskNial patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent appitaation no. (^523.460. attorney docket 
no. %791.11.02, filed on 3/10/2000, vtrhk:h dalnted the benefit of ttie fifing date of 
U.S. provisicmai appHcation no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09^12,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed ttw benefit of tiie filing dates of U.S. proviskxial application no. 
60/121.841, attorney dod^ no. 25791.12, filed on 2/26/1999 and U.S. piovistonal 
appfication no. 60/154,047, attorney docket no. 25791.29, filed on 0/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000. whteh claimed the benefit of tiie filing date of U.S. provtek)nal serial no. 
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60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utfDty patent 
application no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the twnem of the fiUng date of U.S. provistonal patent applicatton 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
5 utility patent appDcatfon no. 09«59.122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the tienefit of the fiBng date of U.S. proviskMial applicatk)n 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provWonal applicatkNi no. 60/148.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provishNial applicatton no. 60/143.039. attorney docket no. 
10 26791.26. filed on 7/9/1999; (13) U.S. provistonal patent application sertol no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
appiteation no. 60/159.039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal patent applicatton no. 60/159.033, attorney docket no. 25791.37, 
fited on 10/12/1999; and (16) U.S. provisional patent appltoation no. 60/165,228, 
15 attorney docket no. 25791.39, filed on 11/12/199&. the disctosures of which are 
incorporated hereto t»y reference. 

The expandabto tutNilar member 1335 is removably coupled to the 
expanston oone 1325. In a preferred emtKxIiment. the» expandabto tubutor member 
1335 includes ofie or won engagement devices 1350 that are adapted to coupte 
20 with and penetrate the wellbone casing 1300. In this manner, ttie expandabto 
tabular member 1335 is optimally coupted to the wellborB casing 1300. to a 
INBfenfBd embodiment, the engagement devtoes 1350 include teeth for biting into 
the surfece of the welibore casing 1300. 

In a preferred embodiment, the expandabto tubular member 1335 further 
J5 includes a lower sedton 1355. an intemwdtote section 1 360. and an upper section 
1365. to a prefened embodiment, the lower section 1355 includes the engagement 
devices 1350 to order to provide anchoring at an end portton of the expandabto 
tiAxdar member 1336. to a preferred embodiment, the watt thickness of the tower 
and intermedtote sections, 1355 and 1360. are less than ttie wall ttitokness of the 
\0 upper section 1365 in order to optimally fadlitete the radtoi expanston of ttie tower 
and intemnedtoto sedtons, 1355 and 1360, of ttie expandabto tubutor member 1335. 

In a preferred embodiment, ttie tower secfion 1 356 of ttie expandable tubular 
member 1335 includes one or nwe shape memory metal inserts 1370. In a 
pr^isrred embodiment ttie inserts 1370 are adapted to radially expand ttie lower 
5 secUon 1355 of ttie expandable tubutor member 1335 toto totimate contact witti ttie 
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welibore casing 1300 when heated by the heater 1340. The shape memory metal 
insMs 1370 may be fabricated from any number of oonventional commerdaliy 
avaiiatto s^hape memory alloys such as, for example, Ndl or NiTiNOL using 
oonventional fonming processes such as, for example, those described in U.S. 

5 Patent Nos, 5,312.152, 5,344.506, and 5,718.^1 , the disclosures of which are 
incorporated herein by reference. In jhte rnanr>er, the shape rnerncxy metal Inserts 
1370 preferably radially expand the tomr section 1355 of the expandable tubular 
member 1335 when the inserts 1370 are heated to a temperature above their 
transformation temperature using the heater 1340. In a preferred embodiment the 

10 transfonnation temperature of the Inserts 1370 ranges from about 250^ to 450^ F. 
In a preferred embodiment, the material composition of the lower section 1355 of the 
expandable tubular member 1335 is further selected to maximize the radial 
expansion of the low^r section 1 355 during the transformation process. 

In a preferred embodiment, the. inserts 1370 are positioned within one or 

15 more conresponding recesses 1375 provided in the lower section 1355 of the 
expandable tubular member 1335. Attematively, the inserts 1370 are completely 
contained v^in the lower section 1355 of the expandable tubular member 1335. 

In a preferred embodiment, the expandable tubular member 1335 further 
provided substantially as disclosed in one or more of the fdiowing: (1) U.S. utility 

20 patent application serial no. 09/454,139, attorney docket no. 25791.3.02, fiied on 
12^1999, which clainr»d the benefit of the filing date of U.S. provisional patent 
applicalion no. 60/11 1,293, dttomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

25 appHcatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional applteatton no. 60/119,611. 
attorney docket 25791.8; (4) U.S. utiHty patent application serial no. 09/440,338, 
atlomey docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 

30 the filing date of U.S. provisional application no. 60/108,558, attorney (tocket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523,460. atlomey docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. proviskmal application no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utiilty patent 

35 application no. 09/512,895, attomey docket no. 25791.12.02, filed on 2l24l2i 
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which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attomefy docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
{9>pltcation no. 60/154.047. attwney dock^ no: 257iS1.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09^11.941. attorney docket no. 25791.16.02, filed on 
5 2/2472000, which dainrad the bmeSt of the filing date of U.S. provlstonal serial no. 
60/121.907. attorney docket no. 25791.16.^ filed on 2^1999; (9) U.S. utilty patent 
applkatkm no. 09/568,946, attorney docket no. 25791.17.02. filed on June 7. 2000. 
which claimed the l>enefit of the filing data of U.S. provsionai patent applicatkm 
serial no. 60/137.998. attorney docket rra. %791,17. filed on 6/7/1999; (10) U.S. 

10 utility patent applicatton no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the t>enefit of the filing date of U.S. provistonai appNcatkm 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal af^ilkatkm no. 60/146,203, attorney docket no. ^791 .25. filed on 
7/29/1999; (12) U.S. provisksnal applkation no. 60/143.039. attorney docket no. 

15 .25791.26, filed on 7/9/1^; (13) U.S. proviskjnal patent appiteatton serial no. 
60/162,671 i attorney docket no. 2579T.27, filed on 11/1/1999; (14) U.S. provistonal 
appHcatton no. 60/159,039» attonwy docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent application no! 60/159,033, attorney dock^ no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent appltoatton no. 60/165,228. 

20 atlcKney dockdt no. 25791.39, filed on 11/12/1999, the disclosures of which are 
Incorporated herein by reference. 

The teater 1340 is coupled to the support memt)er 1320. The heater 1340 
is preferably adapted to oontroilably generiate a localized heat source for elevating 
the temperature of the inserts 1370. In a preferred embodiment, the heater 1340 

25 includes a conventional thermostat control in order to control the operating 
tenrq[>erature. The heater 1340 is preferably controlled by a surface control device in 
a conventional manner. 

The sealing members 1345 are preferably coupled to the outer surfeoe of the 
upper portion 1365 of the expandable tubular member 1^. The sealing members 

30 1345 are preferably adapted to engage and fluididy seal the interface between the 
radially expanded expandable tubular member 1335 and the wellbore casing 1300. 
In .a preferred embodiment, the apparatus 1315 includes a plurality df sealing, 
members 1345. in a preferred embodiment, the sealing members 1345 surround 
and isolate the opening 1310. 
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As illustrated in FIG. 13a, the apparatus 1315 is preferably positioned within 
the welltx>re casing 1300 with the expandable tubular menober 1335 positioned in 
opposing relation to the opening 1310. In a preferred embodinieni the apparatus 
1315 includes a plurality of sealing membm 1345 that are positioned above and 
below the opening 1310. In this manner, the radial expanston of the expandable 
tubular niember 1335 optimally fluidicty isolates the opening 1310. 

As illustrated in FIG. 1 3b, in a preferred embodiment, the expandable tubular 
member 1335 of the apparatus 1315 then anchored to the weiibore casing 1300 
by radially expanding the inserts 1370 using the heater 1340. In a preferred 
embodiment, the expansion of the Inserts 1370 causes the lower section 1355 of the 
expandable tubular member 1335 to contart the weiibore casing 1300. in a 
preferred embodiment the engagement deuces 1350 are thereby coupled to, and at 
feast partially penetrate into, the weiibore casing 1300. In this manner, the lower 
section 1355 of the expandabte tubular member 13|35 is optimally coupled to the 
weiibore casing 1300. 

In an alternative embodiment, a compressibfe oernent and/or epoxy Is then, 
injected into the annular space between the unexpended portion of the tubular 
rhember 1335 and the weiibore casing 1300. The compressible cement and/or 
epoxy may then be pemnltted to at feast partially cure prior to the initiation of the 
radial expansion process, in thfe manner, an annular structural support and fluidic 
seal is provided around the tubular member 1 335. 

As iUustrated in FIG. 13c the wpansfen cone 13^ is then axially dteplaced 
by applying an axial force to the support rnenf^ In a preferred embodiment, 
the axial dispfecement of the expansion cone 1325 radially expands the expandabte 
tubulo* rrmmber 1335 Into intimate contact with the walfe of the weiibore casing 
1300. 

As illustrated in FIG. 13d. in a preferred embodiment, after the expandable 
tubular member 1335 has been completely radially exparKied by the axial 
displacement of the'exparmion cone 1335. the opening 1310 in tte weiibore casing 
1300 is seated off by the radially expanded tubular member 1335. In this manner, 
repairs to the weiibore casing 1300 are optimally . provided. More generally, the 
apparatus 1315 is used to repair or form welS)ore casings, piptiines, and stmclursd 
supports. 

R^erring to FIGS. 14a to\14g, an alternative emtxxUment of an apparatus 
and method for coupling an expandabte tubular member to a preexisting structure 



will now be described. Referring to Fig. I4a. a wellbore casing 1400 is positioned 
within a subtenanean fonnation 1405. The weilbore casing 1400 may be positioned 
m any orientation firom the vertical direction to the horizmlal direct Theweilbore 
casing 1400 further includes one or more openings 1410 that may have been the 
5 lesutt of unintenlional damage to the mOboiB casing 1400, or due to a prior 
perforation or fracturing operation perfomrad upon the sunounding subtenanean 
fonnation 1405. As will be recognized by persore having ordinary sklB In the art. the 
openings 1410 can adversely affect the subsequent operation and use of the 
welttmre easily 1400 unless th^ aie seated off. 

In, a prefoned embodiment, an aK>aratus 1415 is utilized to seal off the 
openings 1410 In the wellbore casing 1400. More generally, the apparatus 1415 is 
preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The a{^>aratus 1415 pr^erably includes a first support member 1420. a 
second support member 1425. a coupling 1430. an expandable tubular member 
1435. an expansion cone 1440. a third support member 1445. and a packer 1450. 

The first SLq>port member 1420 is preferably adapted to be coupled to a 
surface location. The support membo^ 1420 is forther coupled to the expansion 
cone 1440. The first support men^ 1420 is preferably adapts to convey 
(Messurized fluidic materiais and/or electrical current and/w communication signals 
from a surface location to the expansion cone 1440 and the packer 1450. The first 
support mend)er 1420 may. for exampte, be conventional commercially availat^ 
slick wire, braided wire, coiled tubing, or drilling stock material. 

The second support member 1425 Is preferably adapted to be coupled to a 
suifece locatftMn. The support member 1425 is further coupted to the coupling 1430. 
The first support member 1425 is preferably adapted to convey pressurized fluidic 
rratsrials and/or electrical current and/or communication signals from a surface 
tocatiori to the coupling 1430. The second support member 1425 may, for exampte. 
be conventional commercially available slick wire, l>raided wire, coiled tubing, or 
drilling stock material. 

The coupling 1430 is coupled to the second support member 1425. The 
coupling 1430 is further preferably removably coupled to the expandable tubular 
member 1435. The coupling 1430 may be any number of conventional 
commercially available passive or actively controlled coupling devices such as, for 
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example, packers or slips. In a preferred embodiment, the couplir^ 1430 is a 
mechanical slip. 

The expandable tubular menrtber 1435 is removably coupled to the coupling 
14%. In a prefenred rnibodiment, the expandable tubular member 1435 includes 
one or nriore engagemmt devices that are adapted to couple with and penetrate the 
weHbore casing 1400. In this manner, the. exi^ndable tubular member 1435 is 
optmaliy coupled to the weilbore. casing 1400. in a preferred embodiment, the 
engagement devices include teeth for biting into the surfece of the welibore casing 
1400. In a prefsnBd embodiment, the expandable tubular member 1435 further 
includes one or nxm seaEng members on the outeide surface' of the expandable 
tubular member 1435 in onier to optimally seal the interface between the 
exfMindatto tiAnjIar member 1435 and the weilbore casing 1400. 

In a preferred embodiment, tte expandable tubular member 1435 is further 
provided substantiaily as disclosed in one or more of the following: (1) U^. utility 
patent application serial no. 09/454.13&, attorney docket no. ^791 .3.02, filed on 
12/3/1989, which claimed the benefit of the fifing date of U.S. provisional patent 
appik»tk>n no. 60/111,293, attorney docket no. 25791.3. fOed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/5«),913, attorney docket no. 25791.7.02, filed 
on 2/23(2000, which daiined the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney dodcet no. 25791.8.02, filed on 2/10/2000. whteh 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attontey docket na 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, vvhich dsdmed the benefit of 
the ffflng dale of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent appllcatton no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applkation no. 09/523.460, attorney docket 
no. 25791 .11.02, filed on 3/10/2000. which daimed the benefit of the filing date of 
U.S. proviskinal applicatkNi no. 60/124,042^ filed on 3/11/1999; (7) U.S. utHlty patent 
appiteatton no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24^000, 
whkdi daimed the benefit of the filing dates of U.S. provtekmal appUcatkm no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 ani U.S. provistonal 
appliatton no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (6) 
U.S. utility application no. 09^11.941, attorney docket no. 25791.16.02. filed on 
2/24/2000, which dalnted the benefit of the filing date cf U.S. provlskmai serial no. 
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6af121,907, attorney docket no. 25791.16, filed on 2^1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket na 25791.17.02. filed on June 7. 2000, 
which claimed the benefit of the filing date of U.S. provistonal patent appUcatkwi 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utfllty patent applicatnn no. 09/559,122i attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the b&nm of the filbtg date of U.S. provisional appGcation 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provlstonal applieatioh no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. pioMskmal applicatton no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9/1999: (13) U.S. provisional patent appficatkm serial no. 
60/1621.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provishMial patent applhatton no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistorial patent applicatkNi no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999, the disciosures of whtoh are 
hcorporated herein liy reference. 

The expanston cone 1440 Is oouf^ to the si4>port memt>er 1420 and 
the third support member 1445. The expanskm cone 1440 is preferably adapted to 
radially expand the expandable tubular men^ 1435 when the expansion cone 
1440 is axiaHy displaced relative to the expandable tubular nrtember 1435. ■ 

In a preferred embodnnent. the expanston cone 1440 is provided 
substantially as disctosed bi one or more of the foltowing: (1) U.S. utility patent 
i4)plicafion serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999, whteh claimed the benefit of the filing date of U.S. provisional patent 
applcation no. 60/111,293, attorney dodcet na 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which daimed the benefit of the filing , date of U.S. proviskxial 
appiicatkm na>. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000, vi»hich 
claimed the benefit of the filing date of U.S. provisional ai^iHcation no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent appUcation serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provistonai application no. 60/108,558, attorney docket no. 
25791.9, filed on 1 1/16.1998; (5) U.S. provistonal patent application no. 60/183.546. 
filed on 2/16/2000; (6) U.S. utility patent appltoation no. 09/523,460. attorney docket 
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no. 25791.11.02. filed on 3/10/2000. which daimed the benefit of the fiOng date of 
U.S. provisional application no. 6W124.042. filed on 3/1 1/1999; (7) U.S. litility patent 
application no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
which daimed the benefit of the filing dates of U.S. provisional application no. 
5 60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
appikatkNi no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utBity application no. 09^511.941. attorney docket no. 25791.16.02. filed on 
204^000, which claimed the benefit of the filing date of U.S. proviskmal serial no. 
60/121.907, dttomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. ulllHy patent 
10 appncatkjn no. 09/588,046. attorney docket no. 25791.17.02, filed on June 7, 2000, 
which daimed the benefit of the filing date of U.S. provistonal patent appilcatkm 
serial no. 60/137,998, attorney dodcet no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applteation no, 09/550,122, attorney dodcet no. 25791.23.02. filed on 
Ami2000. whk^ daimed the benefit of the filing date of U.S. provisional appiicatk>n 
ria 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional appUcation no. 60/146.203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applicatton no. 60/143,039, attorney dodcet no. 
25791.26, fitod on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671, attorney dodcet no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039; attorney dodcet no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent applfcatton no. 60/159.033, attorney dodcet no. 25791.37, 
filed on 10/12/1999: and (16) U.S. proviskmal patent applicafion no. 60/165,228, 
attorney dodcet no. 25791.39. filed on 11/12/1999. ttie disdosures of whnh are 
incorporated herein by reference. 
!5 The third support member 1445 is preferably coupled to the expanswn cone 

1440 and the padcer 1450. The Uiird support nriember 1445 is preferably adapted to 
convey pressurized fluidic materials and/or electrical current and/or communteatton 
signals from a surface iocathm to the packer 1450. The third support member 1445 
may, for example, be conventional commerdally available slick wire. braUed wire. 
0 coded tubing, or drilling stock material. 

The packer 1450 is coupled to the ttwd support member1445. The packer 
1450 is further preferably adapted to oontroOably coupled to the wellbore casing 
1400. The packer 1450 rnay be any number of conventional commerdally avallabte 
padcer deyioes. In an alternative embodiment, a bladder, slipped cage assembly or 
S hydraulic sups may be substituted for ttie packer 1450. 
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As iiliisbated In FIG. 14a; the apparatus 1415 is preferably positioned within 
the weiibore casing 1400 with the tMttom of the expandable tubular member 1435 
and the lop of the expansion cone 1440 positioned proximate the opening 1410. 

As Ulustretad in FIG. I4b. in a preferred embodiment, the packer 1450 is 
then anchored to the weHbore casing 1400. In this manner, the expansion cone 
1440 is maintained in a substantlafly stationary posWon. 

As lllusbBted In FIG. 14c in.a preferred embodiment, the expandable tubiilar 
member 1435 is then lowered towards the stationary expansion cone 1440; In a 
preferred embodiment, as illustrated in FIG. 14d. the lo«vef end of the expandable 
tubular member 1435 impacts the expansion cone 1440 and is radially expanded 
Into contact wRh the wellbofe casing 1400. in a preferred embodiment, the lower 
end of the expandable tubular member 1435 includes one or more engagement 
devices for engaging the weilbore casing 1400 in order to pptimally couple the end 
of the expandable tubular member 1435 to the weltbore casing 1400. 

in an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space Iwtween the unexpended portion of the tubular 
member 1435 and the weilbore casing 1400. "me compressible cement and/or 
epoxy Is then permitted to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular stnjctural support and fluidic seal Is 

i«iw*iw«w aiwuiiu uie luuuiar mefnoer i4iK>. 

As illustrated in FIG. 14e, In a prefen«d embodiment, the packer 1450 is 
decoupled from the wellborci easing 1400. 

As illustrated in FIG. 14f, In a prefeniBd embodiment, the expanston cone 
1440 Is then axially displaced by applying an axial force to the first support member 
1420. in a preferred embodiment, the axial displacament of the expansion cone 
1440 radially expands the expandable tubular msmber 1435 iiHp intimate contact 
%»ith the walls of the weilbore casing 1400. In a prefened embodiment, prior to the 
initiation of the axial displacement of the expanston cone 1440, the coupling 1430 is 
decoupled from the expandable tubular member 1430. 

As illustrated In FIG. 14g, in a preferred embodiment, after the expandable 
tubular member 1435 has been completely radially expanded by the axial 
displaoement of the expanston cone 1440. the opening 1410 In the weilbore casing 
1400 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the weilbore casing 1400 are optimally provided. More generally, the 
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apparaU^ 1415 is used to repair or form wellbore casings, pipelines, and structural 
supports. 

Refening to FIGS. 15a to 15d, an alternative embodiment of an apparatus 
for coupling an expandable tubylar member to a preexisting stmcture wfll now be 
5 described. Refening to Rg. 15a, a wellbore casing 1500 is positioned within a 
subterranean fbrmatiori 1505. - the wellbore casing 1500 may be positioned in any 
orientation from the v^ticai direction to the horizmtai direction. The wellbore casing 
1500 further irtdudes one or more openings 1510 that may have been the result of 
unintentional damage to the wellbore casing 1500, or due to a pricr perfioration or 
10 fracturing operation performed upon thfr sunnounding subterrarman formation 1505. 
As will be recognized by persons having ordinary skai in the art, the openings 1510 
can adversely affect the subsequent operation and use of the mllbore casing 1500 
imless they are sealed off. 

In a preferred ennbodiment, an apparatus 1515 is utilized to seal off the 
15 openings 1510 in the wellbore casing 1500. More generally, the apparatus 1515 is 
preferably utilized to fonm or repair wellbore casings, pipelines, or stmqtural 
. supports. 

The apparatus 1515 preferably includes a support member 15^, an 
expandable tiibirfar member 1525, an expansion cone 1530, a coupling 1535, a 

20 resilient anchor 1540. and one or more seals 1545. 

The support member 1520 is preferably adapted to be coupled to a surface 
location. The support member 1520 is further coupled to the expansion cone 1530. 
The support menrit>er 1520 » preferably adapted to convey pressurized fluldic 
materials arui/or electrical current and/or communication signals from a surface 

25 location to the resilient anchor 1540. The support member 1520 may, for example, 
be conventional commercially available slide wire, braided wire, ooBed tubing, or 
drilling stodc material. 

The expandable tubular member 1525 is removably coupled to the 
expansion cone 1530. in a preferred embodfrnent. the exparidable tubular member 

30 1 525 includes one or more engagement devices that are adapted to couple with and 
penetrate the wellbore casing 1500. In this manner, the expandable tubular 
member 1525 is optimally coupled to ttm wellbore casing 1500. In a preferred 
embodiment, the engagement devices include teeth for biting into the surface of the 
wellbore casing 1 500. In a preferred embodbment, the expandable tubular member 

35 1525 further includes one or more sealing members 1545 on the outside surfeoe of 
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the expandable tubular member 1525 in order to optimally seal the interfeoe 
between the expandable tubular member 1525 and the wellbore casing 1500. 

In a preferred embodiment, the expandable tutnilar member 1525 includes a 
lower section 1550. an intarmediale section 1555, and an.upper section 1560. In a 
5 preferred embodiment, the waH thicknesses of the lower and Intennediate sections 
1550 and 1555. are less than the wall thickness of the upper sectkm 1560 In order 
to optimally facilitate the radial expanston of the expandable tubular member 1525. 
In a prefened embodiment, the sealing members 1545 are provkled on the outsUe 
surface of the upper secfion 1660 of Ih^ expandable tubular member 1525. In a 
10. prefened embodiment, the resilient anchor 1540 is coupled to the kMver section 
1550 of the expandable tutMilar member 1525 in order to optimally anchor the 
exp»)dable tubular member 1 525 to the weUbore casing 1 500. 

In a prefenned embodiment, the expandable tubular member 1525 is further 
provkted substantially as disctosed In one or more of the foltowing: (1) U.S. utility 
15 patent appHcatton serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3^1999, whteh claimed the benefit of the filing date of U.S. provisional patent 
appUcatton no. 60/1 1 1 ,293, attorney docket no. 25791 .3. filed on 12/7/1098; (2) U.S. 
utility patent appiteatton serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, whteh claimed the benefit of the filing date of U.S. provisfonal 
3 applicatton no. 60/121.702, filed on 2C5/1909; (3) U.S. utility patent appltoatton 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. whteh 
claimed the benefit of the filing date of U.S. provistonai application no. 60/119.611, 
attomey docket r». 25791.8; (4) U.S. utUity patent appHcatkin serial no. 09/440,338. 
attomey docket no. 25791.9.02. filed on 11/15/1999. whk:h claimed the benefit of 
) the fiHng date of U.S. provistonai appfication no. 60/108,558, attomey docket na 
25791.9. filed on 11/16.1998; (5) U.S. previstonal patent appltoatton no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent appltoatton no. 09/523.460. attomey docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provistonai applkatton no. 60/124.042. filed on 3/11/1999; (T) U.S. utility patent 
» ^plication no. 09/512.895. attomey docket no. 25791.12.02. fited on 2/24/2000. 
whtah claimed the benefit of the filing dates of U.S. provistonai applicatton no. 
60/121.841, attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provislonai 
application no. 60/154,047, attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.8. utility applicatton no. 09/511,941. attomey docket no. 25791.16.02. filed on 
2/24/2000, VKhich claimed the benefit of the filing date of U.S. provtelonal sertel no. 
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60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utiDty patent 
application no. 09/588.946, attorney dodtet no. 25791.17.02. filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137i998, attorney dodcet no. 25791,17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000. which dairrad the benefit of the fiHng date of U.S. prov^onal application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
proviskmal appiicatton no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. proviskmal application no. 60/143.0^9^ attorrtoy docket no. 
25791,26. filed on 7/9/1999; (13) U.S. provisk)nal patent applicatkm serial no. 
60/162.671. attorney docket no. 25791.27, filed on 1 1/1/1999; (14) U.S. proviskMiai 
ai^ication no. 60/159,039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. proviskHiBl patent applteaUon no. 60/159.033. attoriiey docket no. 25791 .37, 
filed on 10/12/1999; and (16) U.S. provistortal patent applicaifon no. 60/165.228, 
atfaxney docket no. 25791.39. filed on 11/12/1999. the disdosures of whkii are 
I n corporated herein ty reference. 

The^xpanskm bone 1530 is coupled to the support meml)er 1520 and the 
coupling 1535. The expanskm cone 1530 is preferat^ adapted to radially expand 
the expandable tubular nwmber 1525 when the eKpansion cone 1530 is axtally 
displaoed relative to the expandable tubtriar member 1525. The expanston cone 
1 530 may be any number of conventkMial oommerdally available expar^km cones. 

In a preferred embodiment, the expansion cone 1530 Is (Movided 
substantially as disdosed h one or more of the following: (1) U.S. utility patent 
applicatton serial no. 09/454,139, attorney docket no. 25791.3.(tt, filed on 
12/3/1999, whteh claimed the benefit of this filing date of U.S. pruvlstonal' patent 
appycathm na 60/111,293, attorney docket no. 25791.3, fited on 12/7/1998; (2) U.S. 
utilify patent af^icatkm serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which daimed the benefit of the filing date (rf U.S. provtelohal 
appUcatkm no. 60/121,702, fited on 2/25/1999; (3) U.S. utility patent appKcatten 
serial no. 09/502.350, attorney docket na 25791.8.02, fited on 2/10/2000, whteh 
daimed the benefit of the filing date of U.S. provisnnal appKcatnn no. 60/119.61 1, 
attorn^ docket ho. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440,338, 
attorney docket no. 25791.9.02, fited on 11/15/1999, whfch daimed the benefit of 
the fUng date of U.S. provistenal application no. 60/108,558. attorney dodcet na 
25791.9. fited on 11/16.1998; (5) U.S. provtetenai patmt applteatten no. 60/183,546, 
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filed on 2/102000: (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 80/124.042. filed on 3/1 1/1999; (7) U.S, utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02, filed ori 2/24/2000. 
virhteh claimed the benefit of the filing dates of U.S. provistorial applic^tkm no. 
80/121,841, attorney docket no. 25791.12. filed on 2A26/1999 and U.S. provistonal 
applcatkm no. 60/154.047. attorney docket no. 25701.20, filed on 9/16/1999; (8) 
U.S. utntty applicafion no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000, whk^ claimed the benefit of the filing data of U S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appHcation no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
whfeh claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
15 4«8«000. whk:h daimed the benefit of ttie filing date of U.S. proviskmal application 
no. 60/131.106, attorn^ docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provbtonal applicatk>n no. 60/146,203. attorney docket no. 25791.25. filed on 
7/2W1999; (12) U.S. provisional appiicatton no. 60/143.039, attorney docket no. 
25701.26. filed on 7/9/1999; (13) U S. provistonal patent applkatton serial no. 
wr lo^on. anomey apcKet no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
appHcatton no. 60/159.039. attorney docket no. 25791.36. filed on 10/12,1099; (15) 
U,S. provistonal patent appltoatton no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent applicMton no. eo/165,228i 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of whtoh are 
25 incorporated herein by reference. . 

The coupling 1535 is preferably cOtipted to ttie support member 1520, ttte 
expanston cone 1530 and Une resilient anchor 1540. The coupling 1535 is 
preferably adapted to convey pressurized fluidto materials and/or electrical current 
and/or oommuntoatton signals from a surfece tocation to ttie resilient anchor 1535. 
30 The coupling 1535 may, for exampto, be cpnventiOruil commercially availabte sitok 
wire, brakied wire, coited tubing, or drilling stock material. In a preferred, 
embodiment, ttie coupling 1535 is deeoupted Itom ttie resiltont anchor 1540 upon 
toittoting ttie axial displacement of ttie mpanston cone 1530. 

The resifent anchor 1540 is preferably coupled to ttie tower section 1550 of 
35 ttie expandabte tubular member 1525 and ttlie coupling 1535; The resiOent anchor 
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1540 fs further preferably adapted to t)e oontrollably coupled to the vweIUx)re casing 
1500. 

Referring to FIGS. 16a and 16b, In a prefetred embodiment, the resHlent 
anchor 1540 includes one or more coiled resilient members 1600 and corresponding 
releasable coupling devices 1605. In a preferred embodiment, the resilient anchor 
1540 is maintained in a compressed elastic position that is corrtroliably released 
thereby causing the resHient anchor 1540 to wpatvi In size thereby releasing the 
etestic energy stored within the resilient anchor 1540. As IDustretad in FIG. 16b, in a 
preferred embodiment when the ooufiiftig device 1605 is released, the coiled 
resilient member 1600 at least partially uncoils in the outward radial (firecHon. In a 
prefen^ embodiment, at least a portion of the ooile<l member 1600 Is coupled to 
the lower section 1550 of the expandable tubular member 1525. In a preferred 
embodiment, ttte unoc^ member 1600 thereby couples the lower section 1550 df 
the expandable tubular member 1 525 to the wellbore casing 1 500. 

The coHed member 1600 niay be fabricated from any number of 
conventional oimmerciaBy availed re^lent nnaterials. in a preferred embodiment, 
the coiled member 1600 is fabricated from a resilient material such as. for example, 
spring steel. In a preferred embodiment the coiled member 1600 is fabricated from 
memory metals In order to optimally provide control of shap^ and stresses. 

In a preferred embodiment, the releasable coupling device 1605 maintains 
the coiled member 1600 is a coiled position until the device 1605 is released. The 
reieasabfe coupling device 1605 may be any number of conventkmal commercially 
available releasable opupling devices such as. for exampte, an explosive bolt. 

The resilimt anchor 1540 ma^ be positioned in ariy desired orientation. In a 
preferred embodiment the resilient anchor 1540 is positioned to apply the maximum 
nonnal force to the waDs of the wellbore casing 1500 after refeasing the resilient 
anchor 1540. 

In an alternate embodiment as Ulustreted in FIGS. 17a and 17b, the resilient 
anchor 1540 indiMles a tubular member 1700. one or more resilient anchoring 
membere 1705. one or nM>re .conesponding rigid attachitiente 1710, and one more 
corresponding releasable attechments 1715. In a prefen«d embodiment the 
rssiiient anchoring membere 1705 are maintained In compressed elastic condition 
by the corresponding rigid and releasable attechments, 1710 and 1715. In a 
prefenred embodiment when the corresponding releasable attechment 1715 is 



released, the corresponding resilient anchoring nnemtwr 1705 expands, reles»ing 
the stored elastic eneigy, away from the tubular member 1700. 

As Hiustrated in FIG. 17a, one end of each resilient anchoring member 1705 
te rigidiy attached to the outside surface of the* tubular member 1700 by a 
conespowfing rigid attachment 1710. The other end of each resilient anchoring 
member 1705 is rsmovcAly attached to the outside siAfaoe of the tubuter memtier 
1700 by a corresponding releasable attachrinent 1715. As ffiustrated in FIG. 17b. in 
a preferred embodiinent, releasing the releasable attachment 1715 permits the 
resilient energy stored in the resilient anchoring member 1705 to' be released 
thereby causing the resilient anchoring member 1705 to swing radially outward from 
the tubular member 1 700. 

■ The tubuler member 1700 may be fabricated from any number of 
conventional matewiais. 

The resilient anchoring members 1705 may be fabricated from any number 
of resilient materials. In a preferred embodiment, the resilient anchoring membere 
1705 are fabricated from memory metal in order to optbnaliy provide control of 
shapes and stresses. 

The rigid attachments 1710 may be bbricated from any number of 
oonvemtional aNranerdally ammto materials. In a prefened embodiment, the rigid 
attachments 1710 are fabricated from 4140 steel In order to optimally provide high 
strertgth. 

The releasable attachments 1715 may be f^ricated from any number of 
conventimal Commercially avaDabie devices such as. tor example, wcploslve bolts. 

In another alternative embodiment, as illustrated in FIGS. 18a and 18b, the 
rssllient anchor 1540 includes a tubular member 1800, one or more anchoring 
devices 1805. one or more resilierrt mentf)ere 1810. and one or more retease 
(tovices 1815. In a preferred embodiment, the anchoring devices 1805 and resilient 
members 1810 are maintained In a compressed elastic position by the release 
devices 1815, As illustrated In FIG. 18b. In a preferred embodiment when the 
release devices 1815 are removed, the anchoring devices 1805 and resiBent 
membere 1810 are permitted to expand outwardly in the radial direction. 

The tubular member 1800 preferably indudes one or more openings 1820 
for containing the release devioss 1815 and for pemriltting the anchoring devices 
1805 to pass through. The tubular member 1800 may be febricated from any 
number of conventonal corhmercial^ available materials. In a preferred 
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embodiment, the tubular member 1800 is fabricated from 4140 steel in pnier to 
optimally provide higti strength. 

The anchoring devices 18(» are housed within the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at least partiaily extend 
through the corre^riding openings 1820 in the tubular member 1800. The 
anchoring devices 1805 are preferably actopted to couple to. and at least partially 
penetrate, the surface of the weiibore 1500. The ianchoring deWcK 1805 may be 
fabricated flfom any number of durable hard materials such as, for example, 
tungsten carbide, machine tool steel, or hard faced steel. In a preferred 
embodiment, the anchoring devices 1805 are febricated from machine tool steel in 
order to optirnally provide high strength, harness, and fractura toughness. 

The resilient members 1810 are coupled to the inside surface 6f the tubular 
member 1800. The resHlent members 1810 are preferably adapted to apply a radial 
force upon the corresponding anchoring devices 1805. In a prefened embodimertt, 
when the release devices 1815 release the anchoring devices 1805, the i3BSilient 
members 1810 are preferably adapted to force the arK*ioring devices at least 
partially through the corresponding openings 1820 info contect with, to at least 
partially penetrate, the weiibore casing 1500. 

The release devices 1815 are positioned within and coupled to the openings 
1820 In the tubular member 1800. The retease devices 1815 are preferably adapted 
to hold the conrespondlng anchoring devices 1805 within tte tubular member 1800 
until released by a control signal provided from a surface, or other, location. The 
reletee devices 1815 may be any number of oonventtonal convnerdally available 
release devices. In a preferred embodiment, the retease devices 1815 are pressure 
activated in order to optimally provide ease of operation. 

As illustrated In FIG. 15a, the apparatus 1515 is preferably positioned within 
the weiibore casing 1500 with the expandable tubular member 1525 posittoned in 
opposing relation to the opening 1510. 

As illustrated In RQ. 15b, in a preferred ernbodiment. the resilimt anchor 
1540 is then anchorad to the weiibore casing 1500. In this manner, the lower 
section 1550 of the expandable tubular member 1525 is anchored to the weiibore 
casirg 1500. In a preferred embodiment, the resiltent anchor 1540 is anchored by a 
control and/or electrical power signal transmitted from a surface location. 

In an ailtemative embodiment, a compressible cement and/or epoxy is then 
irifedBd into the annutar space between the unexpended portion of the tubular 
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member 1525 and the v^llbore casing 1500. The compressible cement and/or 
epoxy is then permitted to at least partially cure prior to the initiation of ihe radial 

expansion process. In Ws manner, an annular structural support and fluldfc seal Is 
provided around the tubula* member 1 525. 

As illustrated in FIG. 15c In a preferred embodiment, the expansion cone 
1530 Is then axiaOy displaced applying an axial force to the support member 

1520. In a prefenred embodiment, the axial displacement of the expansion cone 
1530 radially expands the expandable tubular member 1525 into intimate contact 
with the walls of the weHbore casing 1500. 

As illustrated in FIG. 16d. in a preferred embodiment, after the expandable 
tubular member 1525 has been completely radially expanded by the axial 
displaoement of the expansion cone 1530. the opening 1510 in the weflbore casing 
1500 is sealed off by the radiaUy expanded tubular member 1525. In this manner, 
repairs to the wellbdre casing 1600 are optimaUy provided. More generally, the 

apparatus 1515 is used to repair or form welibore casings, pipelines, and stnjctural 
supports. 

Refening to FIGS. 19a. 19b and 19c an altemative embodiment of an 
expandable tubular member 1900 for use in the apparatus 1615 will now be 
described. In a preferred embodiment, the expandable tubular member 1900 
includes a tubular body 1908. one or more resilient panels .1910. one or more 
ooTTBsponding engagement members 1915. and a release member 1020 In a 
prefened embodiment; the resilient panels 1910 are adapted to expand in the radial 
direction after being released by the release member 1920. In this manner, the 
expandable tubular member 1900 is anchored to a preexisting structure such as. for 

example, a welibore casing, an open hole welibore section, a pipeline, ore stmctLrei 
support. 

The tubular member 1905 is coupled to the resilient panels 1910. The 
tubular member 1905 may be any number of conventional commercially available 
expandable tubular members, in a preferred embodiment, the tubular member 1905 
is an expandable casing in order to optimally provide, high strength. 

The resilient panels 1910 are coupled to the tubular member 1905. The 
resHlent panels 1910 are further releesably coupled to the release member 1920. 
The resilient panels 1910 are preferebly adapted to house the expansion cone 
1530. The resilient panels 1910 are preferably adapted to extend to the position 
1926 upon being released l:;y ihe release member 1920. In a preferred 
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embodiment, the resiHent panels 1910 ^re coupled to the tubular member 1005 by 
welding In order to optimally provide high strength. The resilient panels 1910 may 
be fabricated ftom any number of conventional commercialty available resilient 
materials. In a preferred embodiment, the resilient panels 1910 are fabricated from 
5 spring steel in order to optimally store elastic radially directed energy. 

The engagement members 1915 are coupled to corresponding resiHent 
panels. The engagement membere 1915 are preferably adapted to engage, and at 
least partially penetrate, the weilbore casing 1500. or other preexisting structure. 
The release member1920 is reieasaUy coupled to the resilient panels 1910. 
10 The release member 1920 is preferai)ly adapted to oontrbllab^ release the resHient 
panels 1910 from their initial strained positions in order to pemiit the resilient panels 
1910 to expand to their expanded positions 1925. In a preferred embodiment, the 
release member 1920 is releasabiy coupled to the coupling 1535. In this manner, 
electrical and/or control and/or hydraulic signals are communicated to and/or froni 
the release member 1920. Tfie release member 1920 may be any number of 
conventional commerciaily available release devices. 

Referring to FIGS. 20a to 20d. an aitemative embodiment of an apparatus 
and method tor coupling an expandable tubular member to a preexisting structure 
will now be described. I^eferrihg to Rg. 20a, a weilbore casing 2000 is positioned 
within a supteiranean forniaSon 2005. The weilbore casing 2000 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The weilbore 
casing 2000 further includes one or more openings 2010 that may have been the 
result of unlntentionai damage to the weilbore casing 2000. or due to a prior 
perforation or fracturing operation peribnned upon the sunounding subterranean 
formation 2005. As wiU be recognized by persons having ordinary sidll in the art. the 
openings 2O10 can adversely affect the subsequent operation and use of the 
weilbore casing 2000 unless th^ are sealed off. 

In a prefened embodiment, an apparatus 2015 is utilized to seal off the 
openings 2010 in the welbotB casing 2000. More generally, the apparatus 2015 is 
30 preferably utilized to fomi or repair weilbore casings, pipelines, or stnjctural 
supports. 

The apparatus 2015 prsfisrably includes a support member 2020. an 
expandable tubular member 2025. an expansion cone 2030. a coupling 2035. a 
resHimt anchor 2040. and one or more seals 2045. 
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The support member 2020 is preferably adapted to be coupled to a surfeoe 
localion. The support member 2020 is further coupled to the expansion cone 2030. 
The support member 2020 is preferably adapted to convey pr^rized fluidic 
materials and/or electrical current and/or communication signals from a surface 
5 location to the anchor 2040. The support member 2020 may. for erample. be 
conventional commercially available slick vvire. braided wire, coiled tubing, or drilling 
stock matedal. 

The expandable tubular member 2025 Is removably coupled to the 
expanston cone 2030. In a preferrsd embodiment the expandable tubular member 

10 2025 includes one or mors engagemem devioeethat are adapted to couple with and 
penetrate the welibore casing 2000. In this manner, the expandable tubular 
member 2025 is bpHmally coupled to the welibore casing 2000. In a preferred 
embodiment, the engagement devices Include teeth for biting into the surface of the 
welibore casing 2000. In a preferred embodiment, the expandable tubular member 

15 2025 further includes one or more sealing members 2045 on the outskle surface of 
the expandable tubular member 2025 In order to optimally seal the interface 

between the expandable tubular member 2025 and the wellborB casing 2000. 

In a preferred embodiment, the expandable tubular member 2025 includes a 
tower section 2050. an Intennediato sectton 2055, and an upper section 2060. In a 
a) preferred embodiment, the wall thicknesses of the tower and intermediate secttons. 
2050 and 2055. are less than the wall thickness of the upper section 2060 in order 
to. optimaily facilitate the radiai expansion of the expandable tubular member 2025. 
In a preferred embodiment, the sealing members 2045 ar« provkled on the outskle 

surface of the upper sectton 2060 of the expandable tubular member 2025. to a 
!5 prefiNred embodiment, the resilient anchor 2040 is coupled to the tower secUon 

2050 of the expandable tubular member 2026 in order to optimally anchor the 

expandable tobutor member 2025 to the wellboie casing 2000. 

In a profaned embodiment, the expandable tubular member 2025 is further 

provwted substentially as disctosed in one or more of the fbllowring: (1) U.S. utility 
0 patent applteatton serial no. 08M54.139, attomey docket na 25791.3.02, filed on 

12/3^1999. whfeh claimed the benefit of the fifing date of U.S. provisional patent 

applk»tton no. 60/111.293. attomey docket no. 25791.3. flted on 12/7/1998; (2) U.S. 

utility patent applkafion serial no. 09/510,913, attomey docket no. 25791.7.02, flted 

on 2tt3«000, which dalmed the benefit of the filing date of U.S. provistonai 
5 appUcatton no. 60/121.702. fitod on 2^5/1999; (3) U.S. utility patent applteation 

78 



serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, whidi 
dahned the twnefit of the filing date of U.S. provisional application no. 60/1 19,61 1. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatkm serial no. 09/440.338 
attorney docket no. 25791.9.02. filed on 11/1»1099. whnh claimed the bwm of 
5 the filing date of U.S. provisk)nal applicatk>n no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5).:U.S. provistonal patent appllcatton no. 60/183.646. 
filed on 2/180000; (6) U.S. utility patent appitoatlon no. 09/5?3,480. attorney docket 
no. 25791.11.02. filed on 3/10/2000. whteh claimed the benefit of the filing data of 
U.S. pravlshinal appiicatton no. 60/124,042, filed on 3/1 1/1 999; (7) U.S. utility patent 
10 appBcatkm no. 09/512.895, attorney docket no. 25791.12.02. filed on »24/20p0. 
which claimed the benefit of the filing dates of U.S. provistonal appiteation no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applteatton no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
15 2(24/2000. virtiich daimed the benefit of the fiUng date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
10 utHity patent appUcatton no. 09/659.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. whfch claimed the benefit of the filing date of U.S. provistonal application 
no. 60/131,106. attorney docket ho. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applkatkm no. 60/146,203, attorney dooket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applicatkm no. 60/143.039. attorney docket no. 
!5 25791.26. filed on 7/9/1999; (13) U.S. proviskMuU patent applicatkm serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
applk»tton no. 60/159,039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisbnal patent appllcatton no. 60/159.033, attorney docket na 25791.37. 
filed on 10/12/1999; and (16) U.S. provisnnal patent appHcation no. 60/165.228. 
0 attorney docket no. 25791.39, filed on 11/12/1999. the disdosures of whteh are 
incorporated herein t>y refermce. 

The expansion cone 2030 to preferably coupled to ttie sunwrt member 2020 
and the coupling 2035. The expanston cone 2030 Is preferably adapted to radially 
expand ttie expandable tubular member 2025 when the expanston cone 2030 is 
5 axlally displaced relattve to ttie expandable tubularmember 2025. 
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In a preferred embodiment, the expansion cone 2030 is provided 
substantially as disclosed in one or more of the following: (1) U.S. utUity patent 
appliratlon serial no. 09^54.139. attorney docket no. 25791.3.02. filed on 
12«/1999. which claimed the benefit of the fiOng date of U.S. provisional patent 
5 application no. 6W111.293. attorney docket no. 25791.3. filed on 12^/1998; (2) U.S. 
utility patent appBcation serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
on 2J23a0O0. which claimed the benefit of the fllir^ date of U.S. provisional 
appOcation no. 60/121.702. fijed on 2^5/1999; (3) U.S. utilHy patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10^000. whteh 
10 claimed the benefit of the filing date of U.S. proviskmal applicatkin no. 60/1 19.61 1 . 
attorney docket no. 25791.8; (4) U.S. utility patent applicatkm serial no. 09/440.338! 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provistonal appHcatkm no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. proviskxial patent appikation no. 60/183.546. 
15 filed 0^2/180000; (6) U.S. utility patent appik:atioh.r)o. 09/523.460. attorney d^et 
no. 25791.11.02. filed on 3/10/2000. whfch claimed Uie benefit of the filing date of 
U.S. provisnnai appikation na 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
applkatton no. 09/512,895. attorney docket no. 25791.1Z02, filed on 2«4/2000. 
whteh dafmed ttie benefit of the filing dates of U.S. provisional applteation no! 
20 60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applteation no. 60/154.047. attqmey docket no. 25701u», filed on 9/16/1999; (8) 
U.S. utility appticatkm no. 09/511.941. attorney docket no. 26791.16.02. filed on 
2^4/2000. whteh claimed the benefit of the filing data of U.S. provistenal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
25 applteation no. 09/588.046. attorney docket no. 25791 . 1 7.02. filed on June 7, 2000. 
vi^hich claimed the benefit of the filing date of U.S. piovlstonal patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1099; (10) U.S. 
utility patent application no. 09/559.122. attomiey docket no. 25791.23.02, filed on 
Ai26/2m. whteh dainrted ttie benefit of the filing date of U.S. provistonal application 
30 no. 60/131,106, attorney docket no. 25791.23, filed on 4/28/1999; (11) U.S. 
provistorwl applteation no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999: (12) U.S. provistonal application no. 60/143.039. attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistenal 
35 applteation no. 60/159.039. attomey docket no. 25791 .36. filed on 10/12.1999; (15) 
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U.S. pipvisionai patent application no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent appRcafion no.. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which aie 
incorporated herein by reference. 

The coupling 2035 is preferably coupled to the support member 2020. the 
wqwnskMi cone 2030. and the anchor 2040. The coupling 2035 is preferably 
adapted to convey pressurized fiuidki materials andAN- electrical current and/or 
oommurUcatton senate from a surface hxation to the anchor 2035. The coufding 
2035 may. for example, be conveiMiohal commercially available slick wire. braUed 
vKiTB. ooiled tubing, or drilling stock material. In a prefened embodiment, the 
coupling 2035 is decoupled from the anchor 2040 upon initiating the axial 
displacement of the expanston cone 2030. 

m 

The anchor 2040 is preferably coupled to the tower sectkm 2050 of the 
expandable tubular member 2025 and the coupling 2035. The anchor 2040 is 
further prrterably adapted to be controUably coupled to the weilbore casing 2000. 

Referring to FIGS. 21a and 21 b, in a preferred embodiment, the anchor 2040 

includes a housing 2100, one or more spikes 2105. and one or rnore cbriesponding 
actuators 2110. In a prsfened embodiment, the spikes 2105 are outwardly 
extended by the corresponding actuators 2110. In an alternative embodiment, the 
spikes 2105 are outwardly actuated by displacing the apparatus 2015 upwardly. In 
another alternative embodiment, the spikes 2105 are outwardly extended by placing 
a quantity of fluklic material onto the spikes 2105. 

The housing 2100 is coupled to the k)wer sectton 2050 of the expandable 
tubular men*er 2025. the spikes 2105, and the aduatore 21 10, The housing 2100 
is further preferably coupled to the coupling 2035. In a preferred embodiment, the 
housing 2100 is adapted to convey elecirical. communteation, and/or hydraulic 
signals from the couplir^ 2035 to the actuators 2110. 

The spikm 2105 are preferab^ movably coupled to the housing 2100 and 
the corresponding actualore 2110. The spikes 2105 are preferably adapted to pivot 
relalive to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly in a radial direjctkm to engage, and at least partially penetrate, the 
weUxm casing 2000, or other preextetbig structure such as. for exampte, the 
weilbore. Each of the spikes 2105 further preferably Include a concave upwardly 
fadng surfeoe 2115. In a preferred embodiment, the placement of a quantity of 
flukfic matertel such as. for exampte. a barite plug or a fiex plug, onto the surfaces 
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2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the welttme easing 2000. or other preexisting stnjcture such as. for 
example, the went)ore. Alternatively, the upward displacement of the apparatus; 
2015 causes the spikes 2105 to pivot outwanlly away from the housing 2100 to 
engage the wellbofB casing 2000, or other preexisting structure such as, for 
example, the welilxxe. 

The actuators 2110 are prsferably coupled to the housing 2100 and the 
corresponding spikes 2105. The actuators 2110 are preferably adapted to apply a . 
force to the conespondihg spites 2105 suflident to pivot the corresponding spkes 
2105 outwardly and away from the housing 2100. The actuatore 21 10 may be any 
mmbw of conventional conrwrwrdaliy available actuators such as, for «(ample, a 
spring, an electric or hydreuUc motor, a hydraulte piston/cylinder. In a prefened 
embodiment, the actuatore 2100 are l^raulic ptetons In order to optimally provWe 
ease of operatfon. in an alternative embodiment, the aduatats 2110 are omitted 
and the spikes are pivotally coupted to the housing 2100. 

Refening to FIGS. 22a. 2Zb, and 22c in an aitemative embodiment, the 
anchor 2040 includes the housing 2100, one or more petal baskets 2205. and one 
or friore conrespoindlng actuatore 2110. In a preferred embodiment, the petal 
baskets 2205 are outwardly eximded by the oonesponding actuators 2110. In an 
aitemative ernbodiment. the petal baskets 2205 are outwardly actuated by 
dteptacbig the apparatus 2015 upwardly. In another alternative embodiment, the 
petal baskets 2205 are outwardly extended by placing a quantity til fluMic material 
onto the petal baskets 2205. 

The housing 2100 is coupled to the tower sectton 2050 of the expandable 
tubular member 2025. the petal baskets 2205. and the actuatore 21 10. 

The petal basketo 2205 are preferably movably coupled to the housing 2100 
and the correspprKiing actuatore 21 10. The petal baskets 2205 are preferably 
adapted to phntf relative to the housing 2100. The petal baskets 2205 are further 
prefsrably adapted to extend outwardly in a radial dlrsctton to engage, and at least 
partially penetrate, the wetlbore casing 2000, or other preexisting stnjcture. As 
Uintreted in FIG. 22e. each of the petal baskets 2205 further preferably include a 
concave upwardly feeing surfeoe 2215. in a preferred enttiodiment. the placement 
of a quantity of fluitfic material such as. for ^campte, a barite plug or a flex plug, onto 
the surfeoes 2215 causes the petal baslwte 22(» to pivot outwardly away from the 
housing 2100 to engage the weilbore casing 2000. or other preexisting stnicture. 
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Aitematively, the weight of the fluidic materials placed onto the petal baskets 2205 is 
sufficient to anchor the expandat)le tubular meml)er 2025. Attematively, the upward 
(fispiacement of the apparatus ^15 causes the petal baslcets 2205 to pivot 
outwardly away fronn Oie housing 2100 to engage the welibbre casing 2000. or other 
preexisting structure. 

The actuators 2110 ana prefenaibly coupled to ttie housing 2100 and the 
corresponding petal baskets 2205. The actuators 2110 are preferably adapted to 
apply a force to the oonresponding petal baskets 2205 sufficient to pivot the 
oonesponding petal baskets 2205 outwardly and away fronri the hw In 
an alternative embodiment, the actuators 2110 are orrJtted and the petal baskets 
are pivotatty coupled to the housing 21 00. 

In an alternative embodiment, the anchor 2040 includes one or more spikes 
2105 and one or more petal baskets 2^. 

As illustrated In fIg. 20a. the apparatus 2015 is preferably posKtoned within 
the wellbore casing 2000 virith the expandable tubular member 2025 posittoned in 
opposing relatton to the opening 2010. 

As illustrated in FiG. 20b. in a preferred embodiment, the anchor 2040 is 
then anchored to the w^lbore casing 2000. In this manner, the tomr sectton 2050 
of the expandabte tubular member 2025 anchored to the wellbore casing 2000 or 
the weiibore casing. In a preferred embodiment, the anchor 2040. is anchored by a 
control and/or electrical power signal transmitted from a surface kKatton to the 
actuators 21 10 of the anchor 2040. In an alternative embodiment, the anchor 2040 
is anchored to the weiibore casing 2000 by upwardly displacing the apparatus 201 5. 
In an alternative embodiment, the anchor 2040 is anchored to tte wellbore casing 
2000 by pladng a quantity of a flukJk: material such, for example, a barite plug or a 

ftex plug, onto the spkes 2105 or petel baskete 2205 of the anchor 2040. In an 
alternative embodiment the anchor 2040 is omitted, and the apparatus 2015 is 
anchored by placing a quanttty of a fluidk: material such, for example, a bmito plug 
or a. flex plug, onto at least the tower and/or the intemiediate secttons. 2050 and 
2055, of the expandable tubular member 2025. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portton of the tubular 
member 2025 arKi the wellbore casing 2000. The compres^ble cement and/or 
epoxy is then permitted to at least partially cure prior to the initiation of the radial 

« * 
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expansion process. In this manner, an annular structuFal support and fluldic seal is 
provided around the tubi^ nrientf)er 2025. 

As illustrated in FIG. 20c in a preferred embodiment the expansion cone 
2030 Is then axially displaced by applying an axial force to the support member 
2020. In a preferred embodiment, the axial displacement of the expansion cone 
2030 radially expartds the expandable tubular member 2025 into intimate contact 
the wails of the wellboiB ciBing 2000. 
As niu$trated in FIG. 20d. in a preferred embodiment, after the expandable 
tubular member 2025 has beisn completoly radially expanded by the axial 
displacement of the expansion cone 2030, the opening 2010 in the wellbore easing 
2000 is sealed off by the radially expanded tubular member 1435. in this manner, 
repairs to the wellbore casing 2000 are optimally provided. More generally, the 
apparatus 2015 is used to repair or form wellbore casings, pipelines, and stniduiai 
suppwts. 

Refenlfig to FIGS. 23a to 23e. an alternative embodiment of an apparatus 
and method for coupling an oqpwidable tubular member to a preexisting stmctura 
wfll now be described. Referring to Fig. 23a, a welibors casing 2300 and an open 
hole wellbore section 2305 are positioned within a subterranean formation 2310. 
The wellbore casing 2300 and the open hole wellbore section 2305 may be 
positioned in any orientation from the vertical direction to the horizontal direction. 

In a prefen^ embodiment, an apparatus 2320 is utaltzed to fonn a new 
section of wellbore casing wItMn the open hole wenbore section 2305. More 
generally, the apparatus 2320 is preferably utilized to fonn or repair wellbore 
casings, (Klines, or structural supports. 

The apparabjs 2320 preferably includes a support member 2325. an 
expandable tubular member 2330. an expansion cone 2335, one or more upper 
sealing membere 2340, and one or more sealing members 2345. 

The support member 2325 Is preferably adapted to be coupled to a surface 
location. The support member 2325 is further coupled to the expansion cone 2335. 
The support member 2325 may, for example, be conventional commercially 
available slick wire, braided wire, coiled bjbing, or drilling stotk material. 

The expaiwlable tubular member 2330 is removably coupled to the. 
expansion cone 2335. In a preferred embodiment, the expandable tubular member 
«)25 further includes one or more upper and lower sealing members, 2340 and 
2345, on the outside suifece of the expandable tubular member 2330 in enter to 
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optimalbr seal the interface between the expandable tubular member 2330 and the 
weHbore casing 2300 and the open hole weilbore section 2305. 

In a preferred embodiment the expandable tubular menr^ 2025 further 
includes a lower section 2350. an intermediate section 2355, and an upper section 
2360. in a preferred embodiment, me wall thicknesses of the lower and 
intemnediate sections, 2350 and 2355. are less than the wail thickness of the upper 
secfion 2360 in order to optimally facilitate the radial expansion of the expandable 
tubular member 2330, In a preferred embodiment, the tower sectton 2350 of the 
expandable tubulv member 2330 includes one or more slots 2365 adapted to 
permit a fluidic sealing material to penetrate the tower section 2350. 

In a preferred embodiment, the mpandable tubular member 2330 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454.139. attorney dodtet no. 25791.3.02. filed on 
12/3A1999. which claimed ttie benefit of the filing date of U.S. provisional patent 
applteation no. 60/111,293. attomey.docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
ulility patent application serial no, 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the fUing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09^.350, attmn^ docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. proviskMial applicatkm no. 60/1 19.1511. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatkm serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (6) U.S. provistonal patent applteatkm no. 80/183,546. 
filed on 2/1B/2000; (6) U.S. utinty patent appiicatfon no. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. iVDviskxial applicatton no. 60/124,042, fited on 3/1 1/1999; (7) U.S. utility patent 
applitiatkm no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
whfch claimed the benefit <rf the fHing dates of U.S. provisional apptication no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utHity appHcatton no. 09^11.941, attorney docket no. 25791.16.02. filed on 
2^4^000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appHcatton no. 09/588,946, attorn^ docket no. 25791.17.02, filed on June 7, 2000, 

85 



wWch daimed Che banefit of the filing date of U.S. provisional patent application 
aerial no. 6(V137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utflMy patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing data of \J.S. provisional application 
5 no. eW131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal appHcatton no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. proviskmal applicatkm no. 60/143.039. attorn^ docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent applteaUon serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
applicalxx) no. 60/159.039. attorney docket no. 25791.38. fUed on 10/12.1999; (15) 
U.S. piovisk)nal patent applh»tion no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1099; and (16) U.S. provisional patent appRcatton no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

The expanston cone 2335 is preferably coupled to the support member 
2325. The ^cpanston cone 2335 is further preferably removably coupled to the 
expandable tubular member 2330. The expanston cone 2335 is preferably adapted 
to radially expand the expandabte tubular member 2330 vohen the expansion cone 
2335 is axia^ displaced rela^ to the expandable tubular member 2330. 

In a pr^erred embodiment, the expanskm cone 2335 is provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
appBcation serial no. 09/454,139. attorney docket no. 25791.3.02. filed on 
12/3/1999. Which claimed the t)enefit of the filing date of U.S. provistonal patent 
applicatton no. 60/1 1 1.293, attorney docket no. 25791 .3, filed on 12/7/i^; (2) U.S. 
utility patent applteatton sorter no. 09/510,913. attorney docket no. 25791.7.02, fited 
on 2/23/2000, which claimed the benefit of the filing date of U.S. proviskmal 
appncatk>n no. 60/121.702. fited on 2/26/1999; (3) U.S. utility patent appltoatton 
serial no. 09/502.350. attorney docket no. 25791.8.02. fited on 2/10/2000, whtah 
daimed the benefit of the filing date of U.S. provistonal appRcatton no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440,338. 
attomey docket .no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the fiUng date of U.S. provistonal appitoatton no. 60/108.558, attorney docket no. 
25791.9. fited on 11/16.1998; (5) U.S. provistonal patent applicatton no. 60/183.546. 
fited on 2/18/200(^ (6) U.S. utility patent applicatton no. 09/523,460, attomey docket 
no. 25791.11.02, ffled on 3/10/2000, which daimed the benefit of the filing date of 
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U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utmty patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/2472000. 
which dabned the benefit of the filing dates 61 U.S. provisional application no. 
60/121,841, attorney dock^ no. 25791.12. fibd on 2/26/1999 and U.S. provistonai 
application no. 60/154,047. attorney, dockrt no. 25791.29, filed on 9/16/1999; (8) 
U.S. utnity appHcatmn no. 09^11.941, attorney docket no. 25791 .16!(». filed on 
2/24/2000, whk:h claimed Ote bane^ of the filing date of U.S. proviskmal serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utiii^ patent 
application no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000. 
viMch claimed the tenem of the filing date of U.S. prat^tonal p^t applteation 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
ufiBty patent applteatk)n no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000, >Mhk:h claimed the benefit of the flUng date of U.S. provisional applicatton 
no. 60/131.106, attorn^ docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146,203, attorn^ docket na 25791.25, filed on 
7/29/1999; (12) U.S. previsional application no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.8. proviskmai patent applteatkm serial no. 
60/162,671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
appllcatton no. 6(^159.039. attomey (tocket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent appllcatton no. 60/159.033. attorney docket no. 25791.37. 
filed on 16/12/1999: and (16) U.S. provistonal patent application no. 60/165.228, 
attorn^ docket no. 25791.39. filed on 11/12/1999. the disch>sufes of which are 
incorporated herein by reference. 

the upper sealing member 2340 Is coupled to the outside surface of the 
upper section 2360 of the expandable tubular member ^30. The upper sealing 
member 2340 is prefmUy adapted to fluididy seal the interface between Ihe 
iBdiaily expanded upper section 2360 of the expandable tubular member 2330 and 
the wellbore casing 2300. The upper sealing member 2340 may be any number of 
conventional commercisdiy available seeing members. In a preferred embodiment, 
the upper sealing member 2340 is a viton rubber in order to optimally provide load 
carrying and pressure sealing capacity.. 

The lower seaHng member 234S Is preferabty coupled to the outside surface 
of the upper section . 2360 of the expanctable tubular member 2330. The lower 
sealing member 2340 preferably adapted to fluididy seal the inteifece between 
the radially expanded upper section 2360 of the expandable tubular member 2330 
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and the open hole wenbore secHon 2305. The lower sealing member 2345 may be 
any number of conventional commercially available sealing members. In a preferred 
embodiment, the iower sealing member 2345 is vlton njbber In order to optimally 
provide IomI carrying and sealing capacity. 

As iHustrated In FIG. 23a, the apparatus 2320 is preferably positioned within 
the wellbore casing 2300 and the open hole wellbore section 2305 with the 
expandable tubular member 2330 positioned in overlapping relation to the wsHbore 
casb^2300. 

As Ulustratad in FIG. 23b, in a preferred embodiment, a quantity of a 
10 hardenabie fluidic sealing material 2365 Is then Injected into the open hole weUbore 
section 2305 projdmate to the lower section 2350 of the expandable tubular member 
2330. The sealing material 23iB5 may be any number of oon\^ntiOTal commercially 
available seaHng materials such as, for example, cement and/or epoxy resin, in a 
preferred embodiment, the hardenabie fluidic sealing material 2365 at least partlaliy 
15 enters the siote provided in the lower section 2350 of the expandable tubular 
meinber2330. 

As illustrated in FIG. 23c the hardenabie fluidic sealing material 2365 is 
preferably then pemiitted to at least partially cure, in this manneri the lower section 
2350 of the expandable tubular member 2330 is anchored to the open hole wellbore 
section 2305. 

in an alternative embodimwit, a compressible cement and/or epoxy is then 
ir^ectad into the annular space between the unexpended portiori of the tubular 
member 2330 and the wellbore casing 2300. The oompressibfe cement and/or 
epoxy is then pemtitted to at least partially cure prior to the initiation of the radial 
expansion process. In thist manner, an annular stmctural support and fluidic seal Is 
provided around the tubular nnember 2330. 

As Olustrated in FIG. 23d. in a prefened embodiment, the expansion cone 
2335 is then axially displaced by applying an axial force to the support member 
2325- In a preferred embodirnent. the axial displacement of the expansion cone 
2335 radially expands the expandable tubular member 2330 into intimate contect 
wHh the wans of the wellbore casing 2300. 

As Blustr^ in FIG. 23e. in a prefierred. embodiment^ after the expandabte 
tubular member 2330 has been completely radially expanded by the axial 
displacement of the expansion cone 2335, a now section of wellbore casing te 
fonmd that preferably includes the radially expanded tubular men)ber 2330 and an 
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outw annular layer of a fluidic sealing material. More generally, the apparatus 2320 
is used to repair or form wellbore casings, pipelines, and structural supports. 

I^efening to FIGS. 24a to 24c an aHemallve emtxxJiment of an apparatus 
and method for coupling an expandatHe tubular memtier to a preexisting structuie 
virfll now be described. Refening to Fig. 24a. a wellbore casing 2400 and an open 
hole weUbore s^ctian 2405 are positioned vvithin a sublenanean fbnnation 2410. 
The wellbore casing 2400 and the open hole weHbore section 2405 rnay be 
positioned In any orientation from the vertical direction to approximately the 
horizontal direction. 

In a prefened embodiment, an apparatus 2420 Is utilized to fbrm a new 
section of wellbore casing within the open hole wellbore section 2405. More 
generally, the apparatus 2420 is preferably utilized to fbnn or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2420 preferably indiides a support member 2425. an 
expandable tubular member 2430. an expansion cone 2435. a coupling 2440. a 
packer 2445. a mass 2450. one or more upper sealing members 2455, and one or 
more sealing members 2460. 

The support member 2425 is preferably adapted to be coupled to a surface 
locBllon: The support member 2425 Is further coupled to the expansion cone 2435. 
The support member 2425 is preferably adapted to convey electrical, 
communication, and/or hydraulic signals to and/or from the packer 2445. The 
support member 2425 may. for example, be conventional commercially available 
slick wire. braUed wire, oolled tubing, or drWing stock material. 

The expandable tubular member 2430 is removably coupled to the 
expanskm cone 2435 and the packer 2445. The expandable tubular member 2430 
is further preferably coupled to the mass 2450. In a preferred embodiment, the 
expandable tubular member 2430 further includes one or more upper and lower 
sealing membere. 2455 and 2460. on the outside surface of the expandable tubular 
member 2430 in order to optimally seal the InterfBce between the expandable 
tubular member 2430 and the wellbore casing 2400 and the open hole wellbore 
section 2405. 

In a preferred embodiment, the expandable tubular member 2430 further 
Includes a lower section 2465. an intennediate section 2470. and an upper section 
2430. In a preferred embodiment, the wall thicknesses of the k>wer and 
intennediate secMons. 2465 and 2470. are less than the wall thickness of the upper 
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secHon 2475 in order to optimaiV fadlitate the radial expansion of the expandable 
tubular member 2430. In a preferred embodiment, the lower section 2465 of the 
expandable tubular member 2430 is coupled to the mass 2450. 

In a preferred embodiment, the expandable tubular member 2430 is further 
provided substantially as disclosad In one or more of the following: 

The expansion cone 2435 is preferably coupled to the support member 2425 
and the coupling 2440. The expansion cone 2435 is further preferably removably 
coupled to the expandable tubular member 2430. The expansion cone 2435 Is 
preferably adapted to radially expand the expandable tubular member 2430 when 
the expansion cone 2435 is axiaily displaced relative to the expahdabie tubular 
mfember2430.. 

In a preferred embodiment, the expanston cone 2435 is provided 
substantially as disclosed In one or more of the following: (1) US. utility patent 
application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12«/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111^. attorney docket no. 25791.3. filed on 12^/1998; (2) U.S. 
utility patent application serial no. 09^510,913, attorney docket no. 25791.7 02. filed 
on 2C3tt00O. whkd) daimed the benefit of the filing date of U.S. provisional 
a^icatk)n no. 60/121,702. filed on 2«5/1999; (3) U.S. utility patent appiicatton 
20 seri^ no. 03/502,350. aiiomey docket no. 25701.8.02. filed on 2/10/2000. which 
claimed the benefit of the fiUng date of U.S. provisional application no. 60/119.611 
attorney docket no. 25791.8; (4) U.S. utilily patent applicatton serial no. 09/440.'338, 
attorney docket no. 25701.9.02, fitod on 11/16/1999. which daimed the benefit of 
the filing date of U.S. proviskNiai applicatton no. 60/108.558. attorney dodcet no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provistonal patent application no. 60/183.546 
filed on 2/18/2000: (6) U.S. utaity patent applicatkm no. 09^23.460. attorney dodcet 
no; 25791.11.02. filed on 3/1Q«000. whkii daimed the benefit of the filing date of 
U.S. provistonal appitoation no. 60/124.042. filed on 3/11/1999; (7) U.S: utility patent 
applkation no. 09/512.895. attorney dodcet no. 25791.12.02. filed on 2/24/2000. 
whk*» daimed the beriefit of the filing dates of U.S. provistonal appUcatton no! 
60/121.841. attorney dodcet no. 25791.12. filed on 2^6/1999 and U.S. provistorial 
appUcatton no. 60/154.047, attorney dodcet no. 25701.29. fitod on 9/16/1999; (8) 
U.8. utility application no. 09/611.941, attorney dodcet no. 25791.16.02. filed on 
2/24f20O0, which daimed the benefit of the filing date, of U.S. provistonal serial no. 
60/121.907. attorney dodcet no. 25791.16. flted on 2«6/1999; (9) U.S. utility patent 
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application no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7, 2000. 
virtjich claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 6W137,998, attorney docicet no. 25791.17. filed on 6/7A1999; (10) U.S. 
utility patent application no. 08/559.122. attorney docket rio. 25791.23.02. filed on 
5 4«fi«000. which dalmed the benefit of the filing date of U.S. provisionai applicatk)n 
no. 60/131.108. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional appikatton no. 60/146.203, attorney docket no. 26791.25, filed on 
7/29/1999: (12) U.S. provistonal appUcatkm no. 60/143.039. attorney docket no. 
25791.26, filed on 7/0/1999; (13) U.S. proviskmal patent application serial- no. 
10 60/162,671, attorney docket na 25791 .27, filed on 1 1/1/1999? (14) U.S. provistonal 
applicatton no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent applioatton no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. pnsvistonal patent applicatton no. 60/165.228, 
attorney docket no. 25701.39, fited on 11/12/1999, the disctosures of which are 
IS ' incorporated herein by reference. 

The coupling 2440 is prefBraUy coupled to the support member 2425 and 
the expansion cone 2435. The coupling 2440 is prvfirably adapted to convey 
eledrical. communteation. aittd/or hydraulic signals to and/or from the packer 2445. 
The coupHng 2440 may be any nurTd>er of owiventtonal support members such as. 
20 for exanrtpie. commercially dvaUable slick wire, braided wjre. coiled tubing, or drilling 
stock material. 

The packer 2445 is coupled to the coupling 2440. The packer 2445 is further 
removaWy coupled to the tower sectton 2465 of the expandable weHbore casing 
2430. The packer 2445 is preferably adapted to provtoe sufftotont fHcUonal force to 
55 support the tower sectton 2465 of the expandabto welibore casing 2430 and the 
mass 2450. The packer 2445 may be any number of conventional commercially 
evailabto packers, in a prefened embodiment, the packer 2445 is an RTTS packer 
avaBabte ftom HaHiburton Energy Servtees In order to optimally provtoe muitipto sets 
and releases. In an alternative embodiment, hydrauito slips may be substituted for. 
0 or used to supplement, the packer 2445. 

The mass 2450 is preferably coupled to the lower sectton 2465 of the 
exparKtabte tubular member 2430. The mass 2450 is preferably selected to provkie 

a teiislte toad on the tower sectton 2465 of the expandabto tubular member 2430 
that lariges from about 50 to 100 % of the yieto point of the upper sectton 2475 of 

5 the expandabto tubutar member 2430. In this manner, when the packer 2445 is 
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released, the 9xial force provided by the mass'2450 optimally radially expands artd 
exiriMtes the expandable tirtMjIar mendMr 2430 off of the «(pansion oone 2435. 

T)w upper sealing member 2455 is preferably coupled to the outside surfece 
of the upper section 2475 of the expandable t^>ular member 2430. The upper 
seaBng member 2455 is preferably adapted to fluididy seal the interfece between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the wellbore casing 2400. .The upp«- sealing member 2455 may be any 
nun^ of ooiwerrtionai commercially avaBable sealing members. In a preferred 
enibodimer^ the iqsper sealing member 2455 is viton rubber in older to optimally 
provide lo9d carrying and pressure sealing capacity. 

The lower sealing mwnber 2460 is preferably coupled to the outside surface 
of the upper section 2475 of the expandai)le tubular menrtoer 2430. The lower 
sealing nnember 2460 is preferably adapted to flutdidy ^1 the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the open hole wellbore section 2405. The lower sealing member 2480 may be 
any number of conventional conrnwdaiiy available sealing members. In a preferred 
embodiment, the lower sealing member 2460 is viton mbber in oider to optimally 
provide lead bearing and sealing capacity. 

As illustrated in FIG. 24a. the apparatis 2420 is preferably positioned within 
the wetibore cseii^ 2400 and the open hole wellbore section 2405 with the 
expandable tubtdar member 2430 positioned in ovedapping relation to the wellbore 
caair^ 2400. In a prtfeired embodiment, the weight of the mass 2450 is supported 
by the .stq>p(Mt member 2425. the expansior^ cone 2435. the coupfing 2440, the 
paclter 2445. and the lower section 2465 of the expandable tubular tn&rribw 2430. 
In thte manner, the intemmdiate s^dton 2470 of the expandable ixAnOar member 

2430 preferably does not support any of the weight of the mass 2450, 

As illustrated in FIG. 24b. in a prefenred embodiment, the packer 2445 is 
ttten released from connection with the lower section 2465 of the expandable tubular 
member 2430. In this manner, the mass 2450 is preferably now sun)orted by the 
support member 2425. expansion cone 2435, and the lower and intermediate 
sections. 2465 and 2470,,of the expandable tubulair member 2430. in a preferred 
embodiment. tt« weight of the mass 2450 then causes the expandable tubular 
member 2430 to be radially exparvjed by. and extruded off of, the expanston oone 
2435. In a preferred embodiment, during the extrusion proofs, the position of the 
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support member ?425 is adjured to ensure an overlapping relation btfween the 
expandable tubular member 2430 and the weflbore casing 2400. 

In an aHemative embodiment, a conqrassible cement and/or epoxy is 
injected into the annular space between the unexpended portion of the tubular 
member 2430 and the wellbore casing 2400 before and/or during the extnision 
process. The compressible cement and/or epoxy is then preferably pennittod to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member2430. 

As illustrated in FIG. 24c In a preferred endbiodiment» after the expandable 
tubular member 2430 has been completely extruded off of the expansion cone 243S, 
a new section of wellbore casing is formed that preferably includes the radially 
expanded tubular member 2430 and an outer armuiar layer of a fluidic sealing 
material. More generally, the apparatus 2420 is used to repair or fbrni wellbore 
casings, pipelines, and stmctural supports. 

In an alternative embodiment, the mass 2450 is positioned on top of the 
upper section 2475 of the tubular member 2430. in a pretenred embodiment, the 
mass 2450 is febricated fixmi a thick waU^ tubular member that is concentric with 
respect to the support member 2425, and also rests on top of the upper section 
2475 of the tobular member 2430. In this manner, when the expansion cone 2435 
exits the tubular member 2430, the expansion cone will cany the mass 2450 out of 
the wellbore 2405. 

Refenfing to FIGS. 25a to 25c. an altematlve embodiment of an apparatus 
and method for cmipling an expandable tubular member to a preexisting structure 
will now be described. Refening to Rg. 25a, a wellbore casing 2500 and an open 
hole weRbore section 2505 are positioned within a subterranean fonnation 2510. 
The wellbore casing 2500 and the open hole wellbora section 2505 may be 
posRtoned in any ortentation from the vertical direction to approximately the 
horizontal direction. 

in a preferred embodiment, an apparatus 2520 is utilized to fonn a new 
sedion of wellbore casing within the open hole wellbore sectbn 2505. More 
generally, the apparatus 2520 is preferably utilized to form or repair wellbore 
casings, pipelines, (XT structural supports. 

The apparatus 2520 preferably indudra a support member 2525, an 
expandatrie tubular member 2530. an extension cor^ 2535, a chamber 2440, m 
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«"» "I "luio uHpwr sealing memoers 2^55, and one or more sealing 

members 

The support member 2525 is preferably adapted to be coupled to a surfeoe 
location. The support nrwrnber 2525 Is further coupled to the expansion cone 2535. 
5 The support member 2525 Is prsfsrably adapted to convey fluidic materials to and/or 
ftom the chamber 2540. The support member 2525 may. for example, be 
conventional commerdany available siicH wire, braided wire, coned tubing, or drilling 
stock material. 

The expandable tubular member 2530 is removably coupled to . the 
10 expansion conf 2535. In a preferred embodiment, the expandable tubular member 
2530 further includes one or more upper and lower sealing members. 2555 and 
2560. on the outside surfoce of the expandable tubuUr member 2530 In order to 
optsnally seal the interface between the expandable tubular member 2530 and the 
wellbore casing 2500 and the open hole wellbore section 2505. 
"•^ . '"a preferred embodiment, the expandable tubular member 2530 further 
includes a lower section 2565. an intennediate section 2570. and an upper section 
2530. In a preferred embodiment, the wan thicknesses of the tower and 
interroedlate secttons. 2565 and 2570, are less than the wall thickness of the upper 
sedkw 2575 in order to optimally facHitate the radial expanskm of the expandable 
20 tubular member 2530. 

In a preferred embodiment, tte kwver section 2565 of 0)e expandable tubular 
men*er 2530 further includes the chancer 2540 and ttie end plate 2545. 

In a prefened embodiment, the expandable tubular member 2530 Is further 
provkJed substanUally as disckised in one or more of the fbUowing: (1 ) U.S. utility 
►5 patent appUcatkm serial no. 09M54.139. attorney docket no. 25791.3.02. filed on 
120/1999. whtah claimed the benefit of the fUing date of U.S. proviskinal patent 
appitoatton no. 60/1 1 1.293. attorney docket no. 25791 .3. filed on 12/7/1998; (2) U.S. 
unity patent application serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. prwistonal 
0 appUcatlon no. 60/121.702. filed on 2Q5/1999; (3) U.S. utility patent appDcatton 
serial no. 09^02,350, attorney docket no. 25791.8.02, filed on 2/10/2000. whfch 
daimed the benefit of'the fifing date of U.S. provlstonal application no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
5 the filing date of U.S. provisional appiteatton no. 60/108.558. attorney docket no. 
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25791.9, filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.1 1.02. ffled on 3/10/2000. which ctebned the benOH of the fKng date of 
U.S. provtelonai api^ication no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
5 application no. 09/512.895. attorney docket no. 25791 .1Z02. filed on 2/24/2000, 
which claimed the beneftt of the fling dates of U.S. provteional applteatlon no. 
60/121.841. attorney docket no. 25791.12, filed, on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appik»tion no. 09/511.941, attorney docket no. 25791.16.02. fited on 

10 ^4/2000, which claimed the benefit of the filing dale of U.S. provfetonal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/28/1999; (9) U.S. utility patent 
aiHilteation no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000. 
whKh dairned the beneHit the- flHng date of U.S. pra^ional patent appUcafion 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

15 utility patent appHcation no. 09/559,122. attorney docket no. 25791.23.02. filed on 
'4/26/2000. YttaOt claimed the benefit of \t» filing date of U.S. provisional appflcation 
no. 60/131.106. attorney docket no. 25791;23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/^1999; (12) U.S. provisional applkation no. 60/143.039. attorney docket no. 

20 25791.26. filed on 7/9/1899; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791,27. filed on 11/1/1999; (14) U.S. provisional 
application no. 6(^159.039, attorney docket no. 25791.36. filed on 10/12.1909; (15) 
U.S. provisktfial patent appllcatk)n no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165^8, 

25 attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of vi/hidh are 
Incorporated herein by r^erenoe. 

The expanston cone ;^5 is preferably coupled to the support member 
2525. The expansion cone 2535 is further preferably renrK)vab^ coupled to the 
expandable tubular member 2530. The expansion cone 2535 is preferably adapted 

30 to radially expand the expandable tubular member 2530 v^rhen the expanston cone 
2535 is axialiy displaced relative to the expandable tubular member 2530. The 
expanston cone 2535 Is further preferably adapted to convey fluklic materials to 
and/or from the chamber 2540. 

In a prefenned embodiment, the eocpanston cone 2535 is provided 

35 substantially as dtsctosed in one or more of the fbllpwing: (1) U.S; utility patent 
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api^ication serial no. 09/454.139. attorney docket no. 25791.3.02, . filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1.293. attorney dodcet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application^ serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
5 on 2/23/2000. whiqh claimed the iMnefit of the filing date of U.S. proviskxiai 
applkatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utfllty patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000. whteh 
claimed the t)enefit of the filing date of U.S. proviskMial appUcatkxi no. 60/119.611. 
attorney docket no. 25791.8; (4) U^S. utility patent appliealion serial no. 09/440.338. 

10 attorney docket no. 25791.9.02. filed on 11/15/1999. which daimed the twnefit of 
the filing date of U.S. provisional applicatkm no. 60/108.558, attorney docket na 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appikafion no. 09/523.460, attorney docket 
no. 25791.1 1.02. fited on 3/10/2000. whteh claimed ttie tmnefit of the filing date of 

15 U.S. provistonai applteation no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
appOcaUon no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
whteh daimed ttte benefit of ttie filing dates of U.S. provislonal applteation no. 
60/121.841. attorney docket no. ^791.12.. filed on 2/26/1999 and U.S. provisional 
applteation no. 60/154.047. attom^ docket no. 25791.29. filed on 9/16/1999; (8) 

20 U.S. utility application no. 09^11.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which daimed tiie t)enefit of ttia filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16, fited on 2/26/1999; (9) U.S. utility patent 
applteation no. 09/588.946, attorney docket no. 25791 .17.02, fited on June 7. 2000, 
which claimed ttie ttenefit of ttie filing date of U.S. pit)visional patent application 

25 serial no. 60/137,998, attorney docket no. 25791.17, fited on 6/7/1999; (10) U.S. 
utility patent apfriieation no. 09/559.122. attorney docket no. 25791.23.02. fited on 
4/28/2000. which daimed ttie benefit of ttie filing date of U.S. provisionat application 
no. «0/131.i06. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal applteation no. 60/146.203, attorney docket no. 25791.25, fited on 

30 7/29/1999; (12) U.S. proWsional application no. 60/143,039. attorney docket no. 
25791.26. fited w\ 7/9/1^; (13) U.S. pitivistenal patent application serial no. 
60/162,671. attorney docket no. ^791.27. fited on 11/1/1999; (14) U.S. provistonal 
application no. 60/159,039, attorney docket no. 25791.36. fited on 10/12.1999; (15) 
U.S. provistenal patent application no. 60/159.033. attorney docket no. 25791.37. 

35 fited on 10/12/1999; and (16) U.S. provistorarf patent application no. 60/165,228, 
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attorney dbck^ no. ^791.39. filed on 11/12/1999, the disclosures of wtitcti are 

incorporated fierein by reference. . 

The cfiamber 2540 is defined by the interior portioh (rf the lower secfion ^5 

of the expamtebte tubutar member 2530 below the expanston cone 2535 and above 

5 the end plate 2545. The chamber 2540 is preferably adapted to contein a quantify 
of a fluidic maleriate having a h^r density than the fluidic materials outside of the 
expandable bdHilar nwnber 2530. 

The upper sealing member 2555 is preferably coupled to the outside surfece 
of the upper section 2575 of the expandable tubular member 2530: The upper 

10 seaing member 2555 is preferably adapted to ffuidicly seat the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the wellbore casing 2500. The upper «Balinj3 member 2555 may be any 
number of conventionat commerdatty available sealing members. In a pi^ferred 
embodiment, the upper sealing member 2555 is viton nibber in order to optimally 

15 provide load carrying and pressure sealing capadt^^ 

The lower sealing member 2560 is preferably coupled to the outside surface 
of the upper secHori 2575 of the e}q)andable tubular member 2530. The lower 
sealing member 2560 is preferably adapted to fluidldy seal the interface between 
the radially expanded upper section 2575 of the expandable tutHJlar member 2530 

20 and the open hole weObore section 2505. The lower sealing member 2560 may be 
any number of conventional commercially available sealing membere. In a preferred 
embodirnent, the lower sealing member 2560 is viton mbber In order to optimally 
provide load canying and pressure seailrig capadty. 

As Illustrated in FIG. 25a, the apparatus 2520 is preferably positioned within 

25 the wellbore casing 2500 and the open hole wellbore section 2505 with the 
expandable tubular member 2530 positioned in overlapping relation to the weH^ore 
casing 2500. 

As illustrated in FIG. 25b. a quantity of a fluidic material 2580 having a 
density greater than the density of tiie fluidic material within the nsgion 2585 outside 

30 of the expandable tubular member 2530 is injected into the chamber 2540. In a 
preferred embodiment, tte difference in hydrostatic pressure between the chamber 
2540 and the r^ion 2585, due to the differences in flidd densities of these regions, 
causes the expandabte tubular member 2530 to be radially expanded by, and 
extruded off of, the expansion cone 2535. In a preferred embodiment, during the 

35 extrusion process, the position of the support member 2525 is adjusted to ensure an 



owariapping relation between the expandable tubular member 2530 artd the wellbore 
casing 2500. h a preferred embodbnent. the quantity of the fluidic material 2580 
initially injected into the chamber 2540 is subsequently Increased as the size of the 
chamber 2540 increases during the extrusion process. In this manner, high 
pressure pyirqping efHiipment Is fypicatiy not required, or the need for it fes at iea^ 
mininrdzed. Rather, in an exemplary mibodiment. a colisnn of the fluldic material 
2580 is maintained within the support merhber 2525. 

In an alternative embodiment, a compressible cement and/or epojy Is 
injected into the annular space between the uriexpanded portion of the tubular 
member 2530 and ttw weUtxm cadng 2500 before andA)r during the extrusion 
process. The compressible cement and/or epoxy is then prefmbiy pemiitted to at 
least partially cure prior to the inttiaUon of the radial expansion process. In this 
manner, ah annular structural support and fluidic seal is provided around the tubuteu- 
membeir2530. 

As iRustrated in FIG. 25c, in a (Heferred embodiment, after the expandable 

tobular member 2530 has been oompieteiy extruded off of the expansion cone 2535. 
a new section of wellbore casing is, fonrod that preferably includes the radially 
expanded tubular member 2530 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2520 is used to repair or form wellbore 
casings, pipelines, and stnicturel supports. 

Referring to FIGS. 26a to 26c, an alteniative embodbnent of an apparatus 
and method for coupling an expmd^e tubular meiTri>er to a premisting structure 
wm now be described. Referring to Fig. 26a, a «vellbore casing 2600 and an open 
Me wellbore section 2605 are positioned within a subtenBnean formation ^10. 
The wellbore casing 2600 and the open hole wellbore section 2605 may be 
positioned in any orientatioh ftom the vertical direction to apprtxximately the 
horizontal direction. 

In a prefenBcf emtxxllment, an apparabis 2620 is utilized to fonn a new 
section of welltere casing within the open hole wellbore section 2605. Moib 
generally, the apparatie 2620 is preferably utilized to fonn or repair wellbore 
casings* pipelines, or structural supports. 

The apparatus 2620 preferably includes, a support nnennber 2625. an 
expandable tubular member 2630. an expansion cone 2635, a slip joint 2640, an 
end plate 2545, a chamber 2650, onie or more slip members 2655, one or more 
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sealing members 2670. one or more upper seaUng members 2675. and one or more 
lower sealing members 2680. 

TYie support member 2625 is preferably adapted to be coupled to a surfeoe 
location. The support member 2625 further coupled to the expansion cone 2635. 
The support member 2625 Is preferably adapted to convey fluidic materials to and/or 
from the chamber 2840. The support mernber 2625 may, fer example, be 
conventional oommerdally availabte slick wire, braided wire, coiled tubing, or drtUng 
stock material. 

The expandable tubular member 2630 is removably coupled to the 
expansion cone 2635. In a preferred embodiment, the expandable tubular member 
2630 further includes one or more upper and kswer sealing members. 2675 and 
2680. on the outskfe surfiBce of the expandable tubular member 2630 in order to 
optimally seal the Intarftee between the expandaUe tubular member 2630 and the 
wellbore casing 2600 and the open hole welibore sectton 2605. 

In a prefensd embodiment, the expandable tubular member 2630 further 
includes a tower sectton 2685. an intemnediate sectton 2690. and an upper section 
2695. in a preferred en^iment. the wall thteknesses of the kjwer and 
intannediate sections. 2685 and 2690. are toss than the wail thk:kness of the upper 
sectton 2695 in order to optimally fedlltate the radial expansion of the expandable 
iuiNJiar member 2630. 

In a pr^srred embotfiment, the tower sectton 2685 of the expandable tubular 
member 2630 houses the slip Joint 2640, the end plate 2645, the slips 2655, and the 
sealing menrtbers 2670. in a prefened embodiment, the intertor portton of the tower 
section 2685 of the expandabto tobular member 2630 below ttte expanston cone 
2835 and above the end plate defines the chamber 2650. In a preferred 
embodlnrjent. the lower sectton 2685 of the expandabto tubular member 2630 further 
includes one or more of the anchoring devk»$ described above with reference to 
FiGS. 1ato25a . 

in a pcefened embodiment, the expandable tubidar member 2630 is further 
provided substentiaily as disctosed in one or more of the foltowing: (1) U.S. utility 
patent application serial no. 09^454,139. attorney docket no. 25791.3.02, filed on 
12«/1999. which claimed the benefit of the filing date of U.S. provistonal patent 
appBcatlon no. 60/111,293, attorney docket ho. 25791 .3, filed on 12^/1998; (2) U.S. 
utnity patent application serial no. 09/510.013, attorney docket no. 25791.7.02. filed 
on 2C3/2000, whktft claimed the benefit of the filing date of U.S. provistonal 
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application no. 60/121.702. flled on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attoniey docket no. 25791.8.02. flled on 2/10«000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/1 19.61 1 
attorney docket no. 25791.8; (4) U.S. utility patent appficaUon serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which dainied the benefit of 
the filing date of U.S. proviskMial appOcatnn no. 60/108.558. attorney docket ho. 
25791.9. filed on 11/16.1998; (5) U.S. provisonal patent application no. 60/183.546. 
filed on 2/18«000; (6) U.S. utility patent application no. 09/523.460. attorney d^t 
no. 25791.11.02. filed on 3/1Q«000. whteh claimed the benefit of the filing date of 
U.S. provistonal appHcation no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
applteatkm no. 09/512.895. attorney docket no. 25791.12.02. flled on 2^4/2000. 
which claimed the benefit of the filing dates of U.S. provisional appUcatton no! 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utilHy applicatton no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2^4/2000. whteh dalmed the benefit of the filing date of U.S. provlslonai serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utfllty patent 
appilcatkm no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7, 2000. 
whfch dainied the benefit of the fiOhg date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
ufillty patent appHcation no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which daimed the benefit of the filing date of U.S. provistonal applk»tion 
no. 60/131.106. attorney docket no. 25791.23. filed on 4«6/1999; (11) U.S. 
Pfwistonal appiteatton no. 60/146.203. attorney dodcet no. 25791.25. filed on 
S 7/29/1999: (12) U.S. provisional application no. 60/143.039. attorney dod<et no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent appRcatton serial no. 
60/162.671. attorney dodcet no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
appficatton no. 60/159.039. attomey dodcet no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent appiicatton no. 60/159,033. attorney dodwt no. 25791.37, 
0 filed on 10/12/1999; and (16) U.S. provistonal patent appltoatton no. 80/165.228! 
attorney dodcet no. 25701.39. fitod on 11/12/1999. the disdosures of whidi are 
Incorporated fterein by refsrerice.- 

The expanston cone 2635 Is preferably coupled to the support member 2625 
and the sUp joint 2640. The expansion cone 2635 Is further preferably removably 
> coupted to the expandable tubular member 2630. The expanston cone 2635 is 
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prderably adapted to radially expand the expandable tubular member 2630 when 
the expansion cone 2635 is Mdaliy displaced rel^ive to the expandable tubular 
n»mber ^30. The expansion cone 2635 is finther prsfsrably aidapted to convey 
flutdic materials to and/or from the chamber 2850. 

In a preferred embodlnient, the expansion cone 2635 is further provided 
substantiaiiy as disclosed in one or more of the following: (1) U.S. utaity patent 
application serial no. 09/454,13.9. attorney dodcet no. 25791.3.02, filed on 
12«/1999. which claimed the beriefit of the ftHng date of U S. provisional patent 
application no. 60/111.293, attorney dodwt no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney dodtet no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. proylslonal 
application no. 60/121,702, filed on 2^5/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provteional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent applk»t)on serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. prbvistonal apptteation no. 60/108,558, attorney docket no. 
25791.0, filed on 11/16.1998; (5) U.S. provisional patent appllcatkm no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10/^)00, which claimed the benefit of the filing date of 
U.S. provistonal application no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 
app«catton no. 09/512,895, attorney docket no. 25791. 1Z02. filed on 2/24/2000, 
which claimed the benefit of the fBhg dates of U.S. provistonal application no. 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
appficafion no. 60/154,047, attorney docket no. 26791.29, filed on 9/16/1999; (8) 
U.S. utUity applicatton no; 09/511,941, attorney docket no. 25791.16.02. filed on 
2/24/2000. virtifch claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, flted on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
w*)leh claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,9^. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applteatton no. 09/559,122. attorney docket no. 25791.23.02, fited on 
4/26/2000. which claimed the benefit of the filing date of U.S. provistonal application 
no. 80/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal applkatton. no. 60/148.203. attorney docket no. 25791.25, fited on 
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7/29/1999; (12) U.S. prevfetonal application no. 60/143.039. attorney docket no 
25791.26. filed on 7/9/1999; (13) U.S. pipviefonal patent appllcatlori serial no 
60«62.671. attorney docket no; 25791.27. filed on 1 1/1/1999; (14) U.S. provisional 
appHcatton no. W/159.039. attorney docket no. 25791.36. filed on 10/12.1999 (15) 
U.S. provisional patent appUcatton no. 60/159.033. attorney docket no. 25791 37 
filed on 10/12/1999; and (16) U.S. provlstonal patent applicatfon no. 60/165.228' 
attomey dodcet no. 25791.39, filed on 11/12/1999. the disdosures of whteh are 
incorporated herein k>y reference. 

The slip joint 2640 is coupled to the expanston cone 2635 and the end plate 
2645. slip joint 2640 is preferalrfy adapted to permit the end plate 2645 to t» 
adaiiy displaced relative to the expanston cone 2635. In tWs manner, the size of the 
chamt^r 2650 is variable. The slip joint 2640 may be any numtn^ of conventional 
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The slip joint 2640 preferably inchides an upper member 2640a. a resilient 
member 2640b. and a to««er member 2840c. -The upper member 2640a Is coupled 
to the expanston cone 2635 and the resilient member 2640b. The upper member 
2640a is movaWy coupled to the tower member 2840b. The upper member 2640a 
preferably Includes one or more fluW passages 2840aa that pemilt the passage of 
fluidtemateitels. The tower member 2640b is coupied to the^nd plate 2645 and the 
«8jOemmember2640b. The tower member 2640b is movably coupled to the upper 
member2640a. The lower member 2640b preferably Includes one or more fluid 
passages 2840ba that pemiit the passage of fhikMc materials. The resinent member 

2640c Is poupled between the upper and tower members. 2640a and 2640b The 
lesilient member 2640c 4s preferably adapted to apply an upward axial force to the 
endpiate2845. 

The end plate 2645 Is coupled to the slip Joint 2640. the slips 2655. and the 
sealing members 2670. The end plate 2645 Is preferebly adapted to seal off a 
portfan of the interior of the tower section 2685 of the expandable tubular member 

2630. The end plate 2645 is furttier adapted to define, in combination with the 
expandable tubular member 2630. and the expanston cone 2635. tt« chamber 
2650. 

The chamber 2650 is defined by ttte interior portion of ttte tower section 2665 
of the expandabte tubular member 2630 betow the expanston cone 2635 and above 
Mie end plate 2645. In a preferred embodiment, the-pressuriation of the chamber 
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2650 causes the expansion cone 2635 to be axially displaced and thereby radiaUy 
expand the expandable tubular member 2630. The chamber 2650 is pteferably 
adapted to move upwardly within the expandable tubular member 2630 as the 
expansion cone 2635 ahd end plate 2645 are axially displaced within the 
5 expandable tubular member 2630. 

I 

The sBps 2655 are coupled to the end plate 2645. The slips .2655 are 
preferably adapted to permit the end plate 2645 to be displaced in the upward axial 
direction; but prevent axial dispiacament of the end plate 2645 In the downward 
direction. In this mannei:. the chamber 2650 is pressurized by injecting fluidic 
10 materials Into the chamber 2650. Because the end plate 2645 is maintained In a 
substantially stationary position, reialive to the expandable tubular member 2630. 
during the injection of pressurized fluidic matjorials Into the chamber 2650. the 
pressurization of the chamt>er 2650 prefereUy axially displaces the expansion cone 
2635. In a preferred embodiment, when the slip joint 2640 is fully extended, the slip 
15 joint 2840 then displaces the end plate 2645 in the upwaiti axial direction, in a 
prefened embodiment, when the spring force of the ejastic member 2640c of the sfip 
joint 2840 is greater than the fluidic pressurization force within the chamber 2650, 
the end plate 2645 is displaced In the upward axial direction. 

The sealing members 2670 are oou0led to the end plate 2645. Theseafing 
mBfnDe.„ ^w, „ M>wefauiy seanngiy coupled to the interior walls of the 

expandable tubular member 2630. In this manner, the chamber 2650 is optimally 
pressurized during operation of the appar^s 2620. 

The upper sealing member 2875 is preferably coupled to the outside surface 
of the upper section 2695 of the expandable tubular member 2630. The upper 
iS sealing member 2675 is preferably adapted to fluidiciy seal the interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the weilbore casing 2600. The upper sealing member 2675 may be any 

number of conventional commercially availabiB sealing members. In a prefened 
embodiment, the upper sealing member 2675 is viton mbber in order to optimally 
0 provide load carrying and pressure sealing capacity. 

The lower sealing member 2680 is preferably coupled to the outside surface 
of the upper section 2695 of the expandable tubular member 2830. The lower 
sealing member 2680 is preferably adapted to fluidiciy seal the interfece bet«veen 
the radially expanded upper section 2695 of the expandable tubular member 2630 

5 and the open hole weilbore section 2605. The lower seaBrigrnember 2880 may be 
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any number of conventional oommefdaly available sealing members. In a prefened 
mnbodiment, the lower seaflng member 2680 is vHori rubber in order to optlmaliy 
provide load carrying and pressure sealing capadfy. 

As inustiated in FIG. 26a, the apparatts 2620 is preferably positioned vvithin 
the weBbofe casing 2600 and the open hole wellbore section 2605 with the 
expandable tubular member 2630 positioned in overlapping relation to the weUbore 
casing »00. In a prefened embodiment, the lower section 2685 of the expandable 

tubultf member 2630 is then anchored to the open hole wenbore sectkm 2605 u^^ 
one or nnre of the apparatus and methods described above with reference to FIGS. 
1ato25c. 

As illustrated in HG. 26b. the radial expansion of the expandable tubular 
mend)er 2630 is then initiated by; (1) applying an upward axial force to the 
expansion cone 2635; and/or (2) pressurizing the chamber 2650 by injecting a 
pressurized fluUlc material into the chamber 2650. 

In a preferred embodiment, the expandable .tubular member 2630 is radially 
expanded by app^ng an upward axial force to the expansion cone 2635. In a 
praferrBd embodiment, once the slip Joint 2640 is fully extended, the end plate 2645 
is then axialiy displaced In the upiward dir^^ In this manner, the end plate 2645 
follows the expansion cone 2635. In a preferred embodiment, the chamber 2650 Is 
pre^urized when the friciidnal forces exceed a predetermined value. In this 
manner, the axial dteplacement of the expansion cone 2635 is provided by applying 
an axial force that is setectiveiy supplemented by (vessurizing the chamber 2650. 

In an alternative embodiment, a cornpressible cement and/or epoxy is 
Irijeded into the annidar space between ttie unexpended portion of the tubular 
member 2630 and the wellbore casing 2600 before and/or during the extrusion 
process. The compfBssible cement and/or epoxy is then preferably permitted to at 
lettt partially cure prior to the initiation of the radial expansion process. In this 
nfwnner, an annular structural support and fluidic seal is provided around the tubular 
member 2630. 

As illustrated In FIG. 26c, in a preferred embodiment, after the expandable 
tubular member 2630 has beeh completely extmded off of the expansion cone 2635, 
a new SMtion of wellbore casing is fomned that preferably includes the radially 
expanded tubular member 2630 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2520 is used to repair or form wellbore 
casings, pipelines, and structural supports. 
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Referring initidHy to FIG. 27, a preferred method 2700 of coupling an 
extendable tubular member to a preexisting structure includes the steps ot (1) 
coupling the expandable tubular member to the preexisting structure by axialiy 
displadng an expansion cone; and (2) radially expanding the expandable tubular by 
applying direct radial pmsure. 

In a preferred embodbnent, as illustrated in FIG. 28, in step 2705, an 
expandable tubular member 2805 is coupled to a preexisting weUbore casing 2810 
positioned within a subtenranean formation 2815. In a preferred embodiment, the 
weilbcTO casing 2810 further includes an outer annular layer 2820 of a fluidte sealing 
material such as, for example. cemenL The expandable tubular member 2805 may 
be coupled to the preexisting weilbore casing 2810 using any number of 
conventiorKd oommercially available methods for coupling an expandable tubular 
member to a preexisting sttudure suc^ as. for example, pulling an expansion cone 
through a tubular member, or pushing an expansion cone through a tubular member 
using a pressurized fluidic materiai. In a preferrBtf embodiment, the expandable 

tubular member 2805 is coupled to the preexisting structure 2810 usfrig one or more 
of the appanrtus and methods disclosed in the following^ (1) U.S. utilify patent 
appfication serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
appiicaiion no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utmty patent appticafton serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, whk:h dabned the benefit of the filing date of U.S. prttvismnal 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applteatkm 
serial no. 09/502.350, attorney docket no. 25791:8.02, filed on 2/10/2000. vi*ilch 
claimed the benefit of the filing date of U.S. provlsnnal application no. 60/119,611. 
attorney docket no, 25791.8; (4) U.S. utility patent appKcatkm serial no. 09/440.338, 
attomey docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional appBcatkm no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provskmai patent applicatfcHi no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appUcatton no. 09/523.460. attomey docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the fiUng date of 
U.S. provisnnal appficaUon no. 60/124.042. filed on 3/1 1/1999; (7) U.S. ut|% patent 
application no. 09^12.895. attonwy docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the fifing dates of U.S. prmristonal application no. 
60/121.841. attomey docket no! 25791.12. filed on 2/26/1999 and U»S. proviskMial 
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application no. 60/154.047, attorney docket no. 25701.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02. f»ed on 
2C4/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2«6/1999: (9) U.S. utilily patent 
5 applicatnn no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
which claimed the twnefit of the filing dale of U.S. proviskNial patent applicatkNi 
serial no. 60/137.998, attorney docket na 25701.17, filed on 6/7/1999; (10) U.S. 
utility patent applteatlon no. 09/559.122. attorney docket no. 25791.23.02. filed oa 
4^6/2000. which claimed the t)enefit of the filing date of U.S. proviskmal application 
10 no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S 
provbtonal applteatton no. 60/146,203. attorney docket no; 25791.25. filed on 
7/29/1999; (12) U.s; provlskMial applteatkm no. 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. proviskmal patent appHcatton serial no. 
60/16^671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. proviskMial 
15 appHcatnn no. 60/150.039. attorney docket no. 25791.36. file^ on 10/12,1999; (15) 
U.S. provlsk)nal patent applicatkm no. 60/159,033. attorney docket na 26701.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent applicatkm no. 60/165,228, 
allonwy docket no. 25791.39. filed on 11/12/1999. the di8ck>surBS of which are 
incorporated herein by reference. In a pretened embodiment, the amount of radial 
20 expansion provkied in step 105 ranges ftom about 5% to 20%. 

In a pnsfened embodiment as illustrated In FIG. 29. in step 2710. at least a 
portton of the expandabte tubular member 2805 Is further radially expanded by using 
a radial expansion tool 2905 to apply direct radial pressure to the expandable 
tubutar member 2805. The radial expanston tool 2905 may be any . number of 
!5 conventtonal radial expansion tools suitabte for Applying direct radial pressure to a 
tubular member. In a prefened embodiment, the radial expanston tool 2905 is 
provktod substentlally as disclosed on one or more of the following U.S. Patente: 
6.014,779 and 5.083.608. the disclosures of whteh are Incorporated herein by 
reference. In a prefened embodiment, the annount of radial expansion of the 
0 expandaWe tubular member 2805 provided in step 2710 ranges up to about 5%. in 
a preferred embodiment, the radial contact pressures generated by the radial 
expanston tool 2905 in step 2710 range from about 5.000 to 140.000 psi. in order to 
opUmally ptasticaliy defonn the expandabte tubular member 205 to the final desired 
geometry. 
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In a preferred embodimenl. the radial expansion provided in step 2705 is 
llmRed to the portion of the expandal>ie tubuteur memt)er 2805 that ovariaps with the 
preexistmg wellbore casing 2810. In this manner, the high compressive forces 
tyi^ly required to radial^ expand the portion of the expandable tubular member 
2805 that overlaps witti the preexisting wellbore casing 2810 are optimally provided. 

In an attematlve emtxxllment, the radial expansion In step 2705 radially 
expands the expandable tubutar member 2805 to provide an inside diameter 
substantially equal to the inside diameter of the pre-existing wellbore casing 2810. 
in this mmner, a mono-diameter wellbore casing is c^vtimally provided. 

Thus, the metiKxi 2700 provides a 2-step r^ial expansion process that 
utilizes: (1 ) a relatively quickmethod of radial expansion for the majority of the radial 
expansion; and (2) a high contact pressure method for the remaining radial 
expansion. In several attemative^nbodiments, the method 2700 Is used to fomri or 
repair wellbore casings, pipelines, or structural supports. 

The method 2700 further provides an apparatus and method for coupling an 
expandable tubular member to a preexisting stnicture. The expandable hauler is 
initiaBy coupled to the preexisting structure by axially displacing an expansion cone 
within the expandable tubular member. The expandable tubular member is then 
further rcKiially expanded by applying a radial force to the expandable tubular. The 
apparatus and method have wide application to the fomnation and repair of wellbore 
casings, pipelines, and structural supports. The apparatus and method provide an 
efficient and reliable m^hod for forming and repairing wellbore casings, pipelines, 
and structural supports. In a prefenred implementation, the Initial radial expansion of 
the expandable tubular member by axially displacing the expansion cone provide 
from about 5% to 25% of radial expansion, and the subsequent application of direct 
radial pressure to ttie expandable tubular member pravictes an additional radial 

* 

expansion of up to about 10%. in this manner, the desired final geometry of the 
radially expanded tubular member is optimatiy achieved in a time efficient and 
reliable manner. This method and apparatus is particubrly useful in optimally 
creating profiles and seal geometries for liner tops and for connections between 
Jointed tubulars. 

A method of coupling an expandable tubular member to a preexisting 
structure has been described that includes positioning the tubular memt)er and an 
expansion cone within the preexisting Structure, anchoring the tubular member to 
the preexisting stnxtf ure', axially (fispladng the expansion cone relative to the tubular 
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member by pulling the expansion cone through the tubular noemberp and lubricating 
the biterface between the expansion cone and the tubular member. In a preferred 
embodiment, lubricating the interface between the expansim cor^ and the tul>uiar 
member btchJdes: injecting, a: lubricating fluid into the trailing edge of the interface 
5 between the expansion cone and the tubular member. In a preferred embodiment, 
the lubricating fluid has a viscosity ranging from about 1 to 10,000 centipoise. in a 
prefenned embodiment, the injecting includes: ir^ecting lubricating fluid into a tapered 
end of the expansion cone. In a preferred embodlnnent, the injecting includes: 
injecting lubric^ng fluid into the area around the axial midpoint of a first tapered end 

10 of the expansion cone. In a preferred embodiment, the injecting includes: injecting 
lubricating fluid into a second end of the expansion cone. In a prefenned 
endxxflment. the injeding includes: injecting lubricating fluid Into a tapered first end 
and a second end of the expansion cone. In a prefenned embodiment, the injecting 
includes: injecting lubricating fluid into an interior of the expansion cone. In a 

15 preferred embodiment, the injecting includes: injecting lubricating fluid through an 
outer surface of the expansion cone. In a preferred embodiment, the injecting 
includes: irqecUng the lubricating fluid into a plurality of discrete locations along the 
trailing edge portion. In b preferred embodiment, the lubricating fluid includes 
drilling nruid. In a preferred embodiment, the lubricating fluid further includes: 

20 TorqTrim lit, EP Mudlib, and DrillN*Slid. In a preferred embodiment, ttie hibricating 
fluid includes TorqTrim III, EP Mudlib, and DrilirN-Slid. In a preferred entbodiment, 
the interface between the expansion cone and the tubular member Includes: coating 
the interior surface of the tubular member with a lubricant In a preferred 
embodiment, hibricating the interface between the expansion cone and the tubular 

25 member inductee: coating the interior surfece of thei tubular member with a first part 
of a lubricant, and applying a second part of the lubricant to the interior surface of 
the tubular member. In a preferred ennbodiment the lubricant comprises a metallic 
. soap. In a preferred ernbodirnent the' lubricant is selected from the group consi^^ 
of C-Lube-10, C-PHOS-5B-M, and C-PH0S-S8-R. In a preferred embodiment, the 

30 lubricant provides a sikling friction coeflicient of less thar> about 0.20. In a preferred 
embodhment, the lubricant is chemically bonded to the interior surfaces of the tubular 
members. In a prefmBd embodiment, the lubricant is mechanically bonded to the 
interior surfaces of the tubular members. In a prefenned embodiment, the lubricant is 
adhesively bonded to the Interior surface of the tubular members. In a preferred 
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embodiment, the lut>ricant includes eposy, molybdenum disulfide, graphite, 
aluminum, copper, alumisilicate and polyethytenepoiyamine. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
5 within the preexisting structure, anchoring the tubular member to the preexisting 
structure, and axially displacing the expansion cone relative to the tiAutar member 
pulling the expansion cone through the tubular member. The tubular member 
preferably inductes: an annular membetr, including: a wall thidoiess that varlK less 
than about 8 %, a hoop yield strength that varies less than about 10 %. 

10 imperfections of less than about 8 % of the wall thickness, no faBure for radial 
expansions of up to about 30 %, and no nedclng of the waBs of the annularmember 
for radial expansions of up to dt)out 25%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes injecting a lubricatirig fluid Into ttie preexisting 

15 structure, positioning the tubular member and an expansion cone within the 
preexisting structure, anchoring the tubular member to the preexisting structure, and 
axiaHy displacing the expansion cone relative to the tubular member by pulling the 
expansion cone through « the tubular member. In a prefened embodiment, the 
lubricating fluid includes: BARO-LUB GOU>-SEAL^ brand drilling mud lubricant 

20 A method of coupling an expandable tubular member to a preexisting 

structure has also been descrit>ed that iriciudes positioning the expandable tubular 
member and an mpansim cone within the preexisting structure, anchoring the 
expandable tubular merhber to the preexisting structure, and 
axially displacing the expansion cone relative to the exparxiable tubular member by 

25 pigling the expansion cor^ through the expandatrie tubular member. In a preferred 
embodiment, the expandable tubular menri}er includes: a first tubular member, a 
second tubular member, and a threaded connection for coupling the first tubular 
member to the secmd tubular member. In a preferred embodiment, the threaded 
connection includes: one or more sealing members for sealing the interface between 

30 the first and second tubular members. In a prsferred embodiment, the threaded 
connection comprises a pin and tK>x thremled connection. In a preferred 
. embodiment, the sealing memt)er8 are positioned ad^aoent to an end portion of the 
threaded connection. In a preferred embodiment, one of the sealing memt>ers is 
positioned adjatent to an erKl portion of the threaded connection; and wherein 

35 arK>ther one of the sealing members is not positioned adjacent to an end portion of 



the threaded oonhection. In a preferred embodiment, a plurality of the sealing 
members are poslttoned adjacent to an end portion of the threaded connection. 

A method coupling an expartdable tubular cmmber to a preexisting 
structure has also been described that includes positioning the expandable tubular 
5 mend>er and an expansion cone within the prM)dsttng structure, anchoring the 
expandable tubular member to the preexisting structure, and 
axially displacing the expansion cone relative to the expandable tubular member by 
pulling the expmsion cone through the expandable tubular member. In a prefenred 
embodoment. the exparKlable tubular member includes a plurality of tubular 

10 rnembers having threaded portions that are coupled to one, another by the process 
of: coating the threaded portions of the tubular members with a sealants coupling the 
threaded portions of Uie tubular members, and curing the sesriant In a imferred 
enAodiment, the sealant is selected from the group consisting of epoxies, 
tiiermosetting sealing compounds, curable sealing compounds, and sealing 

15 omipounds having polymerizable materials. In a prBfierred embodiment, the method 
fiirttier includes: initially curing the sealant prior to radially expanding ttie tubular 
members, and finally curing VhB sealant after radially expanding the tubular 
members. In a prefenred embodiment, tiie sealant can be stretched up to about 30 
to 40 percent after offing wittiout failure. In a prefenred emboidiment, the sealant is 

20 resistent to conventional weitbore ftuidic noateriais. In a preferred embodiment, the 
material properties of the sealant are substentially steble for temperatures ranging 
from about 0 to 45Q V. In a preferred embodiment, the method fiirtt^r includes: 
applying a primer to the threaded portions of the tubular members prior to coating 
the ttveaded portions of ttie tubular members witii Uie sealant. In a preferred 

25 embodiment, the primer includes a curing catelyst In a preferred embodiment, ttie 
primer is appKed to the ttireaded pqrtion of one of ttie tubular members and ttie 
sealant is applied to ttie threaded portion of the other one of ttie tubular memt>ers. 
in a preferred endxxllment, ttie primer includes a curing catelyst. . 

A method of coupling a tubuter member to a preexisting structure has also 

30 been described ttiat indudes positioning tt^ tobular member and an expansion cone 
wittwi the preexisting stmcture, anchoring ttie tubuter member to ttie preexisting 
. structure, and axially displacing the expansion cone reteflve to the tubuter member 
by pulling ttie expansion cone ttuough ttie expan<tebte tubuter member, in a 
prefenred embodbnent, the tobuter member includes: a pair of rings for engaging the 
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preexisting structure, and a seaihg element positioned betmen the rings for sealing 
ttw interfaoe between the tutwlar memlier and the preexisting stnidwe. 

A method of coupBng a tubular member to a preexisting stnjcture has also 
been described that includes positioning the expandable tubular member and an 
expansion cone writiiin the premMg sfarudure, anchoring the expandable tubular 
member to the preexisting structure, and axially displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member. In a prefened embodiment, the tubular member 
inchides one or more slots, in a preferred embodiment, the slots are provided at a 
preexpanded portion of the tubular member. In a preferred embodimerit. the slots 
are provided at a npn-preexpanded portion of the tubular member. 

A method of coupling a tubuter member to a preexisting stnicture has also 
been described that includes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tut)ular 
member to the preexisting structure, and axially displacing the expansion cone 
relative to the expandabte tubular member by pulling the expansion cone through 
the expandable tubular member, in a prBfened embodiment, the tubular member 
Includes: a first preexpanded portion, an intennediafe portion coupled, to the first 
preexpanded portion including a sealing element, and a second preexpanded 
pofiion coupled to the intermediafe portion. 

A method of coupling a tubular member to a preexisting stmcture has also 
been described that includes positioning the expandabte tobular member and an 
expansion cone within the preexisting structure, anchoring the expandabte tubuter 
mernber to the preexisting stnicture. and axially displacing the expansion cone 
rotative to the expandabte tubuter member by pulling the expansion cone through 
the exparKJabte tubular member by applying an axtej force to the expansion cone. 
"Rie axtel force preferably Includes a substantteliy constant axtel force, and an 
Increased axtel force. In a prefened embodiment, the increased axial force is 
provided on a periodic baste. In a prefened embodiment, the increased axtel fbroe 
Is provided on a random basis. In a prefened embodiment, the ratio of the 
increased axtel force to the substantteliy constent axial force ranges from about 5 to 
40%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positicming the tubuter member and an expansion cone 
wilhin the preexteting structure., anchoring the tubuter nramber to the preexteting 
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structure, and axially dtepladng the expansion opne relativa to the expandable 
tutelar memt)er by pushing and puliing the expansion cone through the expandable 
tubular menober. In a preferred embodiment, pushing the expansion cone includes: 
ir^ecUng a pressurized fluidic mateiial Into contact with the expansion cone. 

A method oT coupling a tidHJiar mentfiM- to a preexisting structure has also 

been described that Includes posWonlhg the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
stnicture. axially displacing the expansion cone relative to the tubular member by, 
pulling the expansion cone through the exparidable tubular member, and injecting a 
curable fluidic sealing material between the tubular meinber and the preexisting 
structure prior to axially displadng the expansion cone. 

A method of cou|i4lng a tubutar member to a preexisting structure has also 
been described that includes positioning the tubular mmnber and an expansion oone 
within the preexisting structure, anchoring the tubular member to the preexisting 
Structure by increasing the size of the e)qf)anslon cone, and axially displacing the 
expansion cone relative to the tutHitar meint)er by pulling the expansion cone 
through the tubular member. 

A method of coupling a tubular rnemfaer to a preexisting structure has also 
been (tescribed that includes positioning the tubular member and an expansion cone 
wiffiin the preexisting structure, anchoring the tubular member to ttie preexisting 
strudure by heating a portion of the tubular member, and axially dlsptadrig the 
expansion cone reiath^ to the tubular member by pulling the expansion cone 
through the tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described ttet includes positioning the expandable tubular 
member, an expansion cone, and an anchoring device within the preexisting 
stnjcture. positioning the anchoring device above the expansion cone, anchoring the 
expandabte tidbular mendier to the pree)dsting stnjcture using the anchoring device, 
and axially displacing the expansion cone. 

A method of coupling an expandable tubular member to a preexisting 
stnjcture has also been described that mdudes positioning the tubular member and 
an expansion cone within the preexisting stmcture, explosively anchoring the tubular 
member to the preexisting structure, and axially displadng the expansion oone 
relative to the tubular memt)er. 

i 
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A methcxj of coupling an expandable tubular to a preexisting structure has 
also been described that indudes fbdng the position of an expansion cone within the 
preexisting strudure, driving the expamteUe tubular mennber onto' the expansion 
cone in a first direction, and axially displacing the ex|mnsion cone in a second 
direction relative to the expandable tulxildr meniber. In a preferred embodiment, the 
first and second directions are different 

A method of coupling an expandable tubular member to a preexisting 
structure h» also been described that includes placing the expandable tubular, an 
expanston cone, and a reslHent anchor within the preexisting structure, releasing the 
resilient anchor, and axially displacing the expansion cone within the expandable 
tubular nrtember. 

A mettiod of coupling an expandable tubutar member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member, an expansion cone, and an anchor into the preexisting structure, anchoring 
the expandable tubular member to the preexisting stnicture by: pivoting one or more 
engagement etoments, and axially displacing the e)i9ianston cone. In a prefened. 
embodiment, pivoting the engagement eiements includes: actuating the 
engagement elements* In a prefened embodiment, pivoting the engagement 
elements includes: placing a quantity of a fluidlc material onto the engagement 
eiements. in a prefened embodiment, pivoting the engagemmt elements Includes: 
displacing the expandable tubular member. 

A method of coupling an expandable tubular member to a preexisting 
stnicture has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisting structure, placing a quantity of 
a fhddic material onto the expandable tubular member to anchor the expandatde 
tubular member to the preexisting structure, and axially displacing the expar^ion 

cone. In a preferred embodiment, the fluidic material coniprises a barite plug. In a 
preferred errri>odiment, the fluidic material dcmiprises a flex plug. 

A method of couplir^ an expandable tutoutor member to a preexisting 
structure has also been described that includes positioning the expandable hibuiar 
mejfnber and an expansion cone into the preexisting structure, anchoring the 
expandable tubular member to the pnsexteting structure by ir^ecting a quantity of a 
hardenable fluidic material into ttie preexisting structure, at least partially curing the 
harderiable fluidic sealing material, and 
axiaRy displactng the expansion cone. 
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A method of ooupUng an expandable tubular member to a preexteting 
structure has also been described that Includes placing the expandable tubular 
member and an expansion cone within the preexisting staicturB, and applying an 
axial.force to the expandable tubular member in a downward.diredion. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been descrifcied that includes pladng the expandal)le tubular 
member and an expansion oone within the preexisting structure, injeding a quantity 
of a first fluldic material having a first density into the region of the preexisting 
structure outside of the expandable tubular nnenrd)^, and injecting a quantity of a 
second fluidic material having a second density into a portion of the expandabfe 
tubular memt)er below the expansion oone. In a pr^nrred embodiment the second 
density is greater than the first density. 

A method of coupling an expandable tubular member to a preexisting 
stnicture has also been described that indudM plating the expandable tubular 
member and an expansion cone into the preexistir^ structure, anchoring the 
expandable tubular member to the preexisting statcture, appiyirig an axial force to 
the expansion cone, and pressurizing an interior portion of the expandable tubular 
member below the expansion cone. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that inductes placing the expandabte tubular 
member and an expansion cone into the preexteting structure, and applying an axial 
force to the expandable tubular member. 

An appwatus fbr coupling a tubular member to a preexisting stmcture has 
also been described that includes an expandable tubular member, an anchoring 
device adapted to couple the e)q>mddble tubular member to the (mexisting 
structure, arKi an expansion cone movabty coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular member, induding: 
a housing including a tapered first end and a second end, one or mors grooves 
formed In the outer surface of the tapered first end, and one or nxxne axial flow 
passages fluldicty coupled to the grooves. In a prsfiened mibodiment, the grooves 
include drcurnferenttal grooves. In a preferred embodiment, the grooves indude 
spiral grooves. In a preferred embodiment, the grooves are concentrated around 
the axial mUpoint of the tapored portion of the housing. In a prefenred embodiment, 
the axial flow passages indude axial grooves. In a prefenred embo(fiment, the axial 
grooves are spaced apart by at least about a inches in the drcumferential direction. 
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in a preferred embcdirrient, the iaxial grooves extend from the tapered first end of 
the txxly to the grooves. In a preferred enrit>odinr)ent the axial grooves extend 
the second end of the l>ody to the grooves. In a preferred enriDodiment, the axial 
grooves extend from the tapered first end of the t)ody to the second end of the txxly. 
In a prefmed emixxlhnent, the axial flow passages are positioned within the 
housing of the expamion oone. In a preferred embodiment the axial flow passages 
extend from the tapered first end of the txxly to the grooves. In a preferred 
emixxiiment the axial flow passages extend from the tapered first end of the body 
to the second end ctf the body. In a preferred embodiment, the axial flow passages 
extend from the second end of the body to thejsroovra. In a preferred enrtxxJIment, 
one or wore of the flow passages include inserts having restricted flow passages. In 
a prefened embodiment, me or nwB of the axial flow passages include filters, in a 
preferred embodiment, the cross sectionai area of the grooves is greater flian the 
cross sectional area of the axial flow passages. In a preferred embodiment the 
cross-sectional area of the grooves ranges from about 2X10^ in^ to 5X10"^ in^. In a 
preferred embodiment, the cross-sectional area of the axial flow passages ranges 
from about 2X10^ in^ to 5X10*^ inl In a prefenred embodiment, the angle of attadc 
of the first tapered end of the body ranges frorn about 10 to 30 degrees. In a 
preferred embocftnent, the grooves are concentrated in a trailing edge portion of the 
tapered first end. In a preferred embodiment, the angfe of inclination of the axial 
flow passages relative to the longitudirial axis of the expansion oone is greater than 
the angfe of attadc of the first tapered end. In a prefenred embodiment, the grooves 
include: a flow channel haying a fimt radius of curvature, a first shoulder posittoned 
on one side of the flow channel having a second radius of curvature, and a second 
shoulder positioned on ttie other side of the flow channel having a third radius of 
cun/ature. In a prtferred embodiment, the first, second and ttiM radii of cun/ature 
are substantially equal, in a prefenred embodiment, the axial fiow passdges include: 
a flow channel having a first radius of curvature, a first shoulder positioned on one 
side of the flow chanriel having a second radius of curvature, and a secorxl shoulder . 
positioned on the ottier side of the flow channel having a third radii^ of curvature. 
In a prefened embodiment, this first, second and third radii of cun^ture are 
substantially equal. In a prefenred embodiment, the second radius of curvature is 
greater than the third radius of curvature. 

An apparatus for coupling an expandable tubular member to a preexisting 
strudure has also been described that includes an expandable tutxilar nrtember, an 
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anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movaUy coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a prefiBrred embodiment, the expandable tubular member Includes: an annular 
5 member, having: a wall thickness that varies less than about 8 %. a hoop yield 
strei^ that varies less than about 10 %; imperfections of less than about 8 % of 
the MBll thfdoiess. no failure for radial expansions of up to about 30 %, and no 
nedclhg of the wails of the annular member for radial expansions of up to about 
25%. 

10 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been d^bed that Includes an expandable tubular member, an 
anchoring device ^adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably cmipled to the expendable 
i>\iar member and edited to radially expand the expandable tubular member. In 
15 a preferred embodiment, the exppndaUe tobular member Includes: a first tubular 
member, a second tubular member, and a threaded connection for coupling the firet 
tubular member to the second tubular member. In a prefened embodiment, the 
threaded connection Includes: one w more sealing members for sealing the 
interface between the first and second tubular membere. In a preferred 
*w Bmoooimera, me tnreaoed connection comprises a and box threaded 
connection. In a preferred embodiment, the sealjng members are positioned 
adjacent to an end portion of the threaded connection. In a preferred embodiment, 
one of the sealing members is positioned adjacent to an end portion of the threaded 
connection, and another one of the sealing membere is not positioned adjacent to 
25 an end portion of the threaded connection. In a prefened embodiment, the plurality 
of the sealing membere are positioned adjacent to an end portion 'of the threaded 
connection. 

An apparatus Ibr coupling an expandable tubular member to a preexisting 
stnjcture has also been described that Includes an expandid)le tubular member, an 
30 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expanskxfi oone movabty coupled to the expandabfe 

tubular member and adapted to radially exparid the expandabte lubuter member. In 
a preferred embodiment, the expandabfe tubular member indwfes: a layer of a 
lubricant ooupted to the Interior surf^ of the tubular member, in a prefened 
35 embodiment, the lubricant comprises a metellic soap. In a pr^erred embodiment 
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the lubricant is selected from the group consfeting of OLube-10. C-PHOS-58^, and 
O-PHOS-SB-R. In a prefened emlxxJfment, the. lubricant provides a sliding friction 
coefficient of less than about 0.20. In a preferred embodiment* the lubricant Is 
chemically bonded to the interior surface of the expandable tubular member. In a 
5 prrterred en*odlment. the lubricant is rnechani 

the e}9)andable tubular member. In a prefenred embodiment, the lubricant te 
adhesively bonded to the interior surfece of the expandable tubular member, in a 
preferred embodiment, the lubricant includes epoxy, molybdenum disulfide, 
graphite, aluminum, copper, alumisaicate and polyethylenepolyamine. 

10 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been dd^bed that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, arid an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member, in 

15 a prefenol embodiment, the expandable tubular member includes: a pair of tubular 
members having threaded portions coupled to one another, and a quantity of a 
sealant wittiin the threaded portions of the tubular members. In a preferred 
embodiment, the sealant Is selected from the group consisting of epoxies, 
thermosetting se^ng compounds, curable sealing compounds, and sealing 

20 compounds having polymerizable materials. In a preferred embodiment, the sealant 
includes an initial cure cycle and a final cure cycle. In a prefened embodiment, the 
sealant can be stretched up to about 30 to 40 percent without fad^^ Inapreferred 
embodiment, the sealant is resistant to conventional wetlbore .fluldic materials, in a 
preferred embodiment, the materfeil properties of the sealant are substantially stable 

25 fbr temperatures ranging from about 0 to 450 Ih a prefenred embodiment, the 
threaded portions of the tubular members include a primer fbr impn>ving the 
adhesion of the sealant to the threaded portions. 

An apparatus for oouplir^ an expandable tubular member to a preexisting 
structure has also been described that Includes an expandable tubular member, an 

30 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone nfv>vabty coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a pair of rings for 
engaging the preexisting structure, and a seaBng element positioned between the 

I. • 
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rings for sealing the interface between the tubular member and the pree}Qsting 
structuiB. 

An apparatus for coupOng an mpandabte tubular member to a preexisting 
stnicture has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
premisUng stnicture, and an expansion cone nrxyvably coupled to the dependable 
tubular member and adapted to radially expand the exparidable tubular niember. In 
a preferred embodiment, the expandable tubular member includes one or more 
slots. In a preferred embodiment, the siols are provided at a preexpanded portico of 
the expandable tubular member. In a prefmed end[>odiment, the slots are provided 
at a non-preexpanded portion of the tubular member. 

An apparatus for coi4>ling an expandable tubular member to a preexisting 
structure has also been described thait includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
* preexisting structure, and an expansion cone movably coupled to the expandable 
tabular member and Adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a first 
preexpanded portion, an irttermediato portion coupled to the first preexpanded 
pcvtion including a sealing elenient, and a second preexpanded portion coupled to 
the intermediate portion. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmcture has also been described that inchides an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, an expansion cone movably coupled to the expandable tubular 
memt>er and adapted to radially expand the expandable tubular ^member, and a 
valveable fluid passage coupled to the anchoring device. 

An apparatus for coupling an expandable tubular nnember to a preexisting 
structure has also t)een descrit>ed that includes a first support member, a second 
support member coupled to the first support member, an expansion cone coupled to 
flie firet support member, an expandable tubular member coupled to the expansion 
cone, and an anchoring device coupled to the second support member adapted to 
couple the ^(pandabte tubular member to the preexisting structure. In a prefwred 
embodiment, the anchoring device is positiorted above the expansion cone, in a 
preferred embodiment, the outside diarrieter Vie expansion cone is greater than 
the inside diameter of the expandable tubular member. In a i^erred embodiment, 
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the outside diameter of the expansion cone is approdmately equal to the outside 
diameter of the expandable tubular member. 

An apparatus ifior coupling an expandable tubular member to a preexisting 
structure has also been described that includes a first support member, a second 
si^port member coupled to the first support member, an expansion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
cone, and an expiosK® anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

An apparatus for coi4)ling an exparutrt>le tubular member to a preexisting 
stnicture has also been descn1>ed that includes a support member, an expmdable 
expansion cone coupled to the support member, and an expandable tubular 
member coupled to the expansion cone. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, an expandable 
expansion cone coupled to the support member, and an expandable tubular 
member coupled to the expandable expmsion oone. In a preferred embodiment, 
the expandable tubular member includes one or more anchoring devices, in a 
prtferred mibodiment, the expandable tubular member includes a slotted end 
portion. 

An apparatus for coupling an expandable tubular to a preexisting structure 
has also been described that includes a support member, an expansion cone 
coupled to the support merrd)er, an expandable tubular member coupled to the 
expansion cone including one or more shape memory melal biserts, and a heater 
coupled to the support member in opposing relation to the shape memory nrietal 
irmrts. 

An apparatus for coupling an expandabte tutHJiar member to a preexisting 
stmcture has also been despribed that includes a support member, 
an expanston cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion oone, and a resilient anchor coupled to the 
expandable tubular member. In a prefenfed embodiment, the resilient anchor 
includes a reslBent scroll. In a preferred embodiment, the resilient anchor includes 
. one or wore resilient anms. In a preferred embodiment, the resilient anchor 
includes: one or more resilient radially oriented elements. In a preferred 
embodiment, the resilient anchor is adapted to mate with the expansion cone. 
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An expandabte tubular member has also been described that includes an 
expandabte tubular body, one or mor? resilient panels coupled to the expandabte 
tubular body, and a release menA>er releasably coupled to the resHient panels 
adapted to controllably release the resifent panels. 

An apparatus for coupling an expandable tubular member to a preexisting 
staicture has also been described that includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and an anchor coupled to me 
expandable tubuter member, bidudlng: one or more spikes pivotally coupled to the 
expandable tubular member for engaging the preexisting stnx:ture. In a preferred 
embodiment, the apparatus further includes one or more corresponding actuators 
. for pivoting the splltes. 

An apparatus for ooupRng an expandable tubular member to a preexisting 
structure has also been descnbed that includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expandon cone, and an anchor coupled to the 
expandable, tubular member. Including: one or more petal baskets pivotally coupled 
to the expandable tubular member. . In a prefened embodiment, the apparatus 
further hdudes one or more corresponding actuators for pivoting the petal baskets. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnicture has also been described that includes a support member, an expanston 
cone coupled to tt» support nwnber, an expandable tubular member coupled to the 
exparmton cone, including: a slotted portion provided at one end of the expandable 
tubular member. 

An apparatus for coupling an expandable bjbular member to a (Keexistlng 
structure has also been d^cribed that includes a support mMnt>er, an expansim 
cone, an expandable tubular member coupled to the expar^ion cone, a coupling 
device coupled to the support member and an end portion of the expandable tubular 
member, and a mass coupled to the end portton of the expandable tubular member. 
In a prefened embodiment, the weight of the mass is greater than about 50 to 100 
% of the yield strength of the expandable tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
stniCture has also been described that Includes a support member including a fluid 
passage, an expansion cone coupled to the support member, an expandable tubular 
member coupled to the expansion cone, a slip joint coupled to the expanskNi cone. 
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an end plate coupled to the slip joint, a fluid chamt)er coupted to the fluid passage, 
the fluid chamber d^ned by the Interior portion of the expandable tubular member 
between the e)(pan8lon cone and the end plate: 

A method of coupling a tubular memt)er to a preexisting structure has been 
described^ tt)at includes positioning the tubular member and an expansion cone 
wMNn the preexisting stnicture; axially displacing the expansion cone, removing the 
expansion cone, and applying direqt radial pressure to the first tubular memb^ . In a 
preferred embodiment axially displacing the expansion cone includes pr^urizing 
at feast a portion of the Interior of the tubular mernber In a preferred embodiment, 
axially displadng the expansion cone includes: inJecOr^ a fluidic material into the 
tubular member. In a preferred embodiment, axiatly displacing the expansion cone 
includes: applying a tensile force to the expansion cone, in a prefenred 
embodiment, axfelly displacing the expansion cone indutles: di^ladng the 
expansion cone into the tubular member. In a preferred embodimmt, axfelly 
dtspiadng the expansion cone indudes: displadng the expansion cone oiit of the 
tubufer member. In a preferred errtibodiment. axially disptadhg the expansion cone 
radially expands the tubufer member by about 10% to 20%. In a preferred 
embodiment appl^ng direct radial pressure to the first tubular member radially 
expands the tubufer mend>er by up to about 5%. In a prefened embodiment 
applying direct radfel pressure to the tubufer mmiber indiKles applying a radial 
force at disoBte locations. In a prefierred embodinrient, the preexisting structure 
Indudes a welbore casing, in a prefened embodiment the preexisting structure 
indudes a pipeline. In a prefened embodiment the preexfeting structure includes a 
strudural support 

An apparatus also has been described that indudes* a tubufer nfiember 
coupled to a preexisting stnicture. The tubular mernber is coupled to the preexfeting 
stnicture by the process of: positioning the tubufer member and an expansion cone, 
within the preexisting structure, axially dispfedng the expansion cone, removing the 
expansion cone, and applying direct radfel pressure to the tubular member. In a 
prefenred embodiment axfelly displadng the expansion cone indudes: pressurizing 
at least a portion of the interior of the tubufer member. In a preferred embodiment, 
axfelly dfepladng the expansion cone indudes: Injecting a fluidfe material into the 
tubufer men)t)er. In. a prefenred embodiment axfelly dtepladng the expansim oone 
indudes: applying a tensile force to the expansion cone. In a preferred 
embodiment axfelly dfepladng the expansion cone indudes: dlspfecfeg the 
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expansion cone Into the tubular member, in a preferred embodimmt, axtoly 
disfriadng the expansion cone includes: displacing the expansion cone out of the 
tubular merrit>er. In a pnrferred embodiment, axialiy displacing the expansion cone 
racfially expands the tubular niember by about 10% to 20%. In a preferred 
embodiment, applying direct radial fmsure to the tubular member radially expands 
the tubular memb^ by up to about 5%. In a preferred embodiment, applying direct 
radiar pressure to the tubular member includes applying a radial force at cUscrete 
locations. In a preferred embodiment, the preexisting structure includes a wellbore 
casing. In a prrterred embodinwrt, tte preexisting structure indudes a pi^ In 
a. preferred embodiment, the preexisting structure Includes a structural support 

Although this detailed description has shown and described illustrative 
embodiments of me invention, this description contemplates a wide range of 
mocfifications. changes, and substitutions. In some instances, one may employ 
some features of the present invention without a corresponding use of the other 
features. Accordingly, it is appropriate that readers should constnje the appended 
claims broadly, and in a manner consistent wHh the scope of the invention. 
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CLAIMS 

1. An apparatus, comprising: 

a tubular member teupied to a preexisting stnxrt^ 
wherein the tubular member is coupled to the preexisting structure by the 
process of. 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

, axiatty displacing the expansion cone; 

removing the expansion cone; and ^ 
applying direct racfial pressure to the tubtdar member. 

2. The apparatus of daim 1 , wherein axially displacing the expansion cone 
bDdudes: 

pressurizing at least a portion of the interior of the tubular member. 

3. The apparatus of daim 1 , wherein axially displacing the expansion cone 
indudes: 

injecting a fluidtc material into the tubular member. 

4. The apparatus of daim 1 , wherefn axially displadng the expar^ion cone 
indudes: 

applying a tensile force to the expansion cone. 

5. The apparatus of daim 1 . wherein axially displadng the expansion cone 
Indudes: 

displadng the expansion cone into the Uibular member. 

6. The apparatus of daim 1 , wherein axially displadng the expansion cone 
indudes: 

displadng the expansldn cone out of the tubular member. 

I 

7. The apparatus of daim 1 , wherein axially displadng the expansion cone 
radially expands the tubular meml)er by 10% to 20%. 
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8. The apparatus of daim 1 , wherein applying direct radial pressure to the 
tubular member radially expands the tubular menftte^ 

0. The apparatus ofciaimi, wherein applying direct rad»^ 
tubular member includes applying a radial force at discrete locations. 

10. The apparatus of dcrim 1 . wherein the preexisting structure includes, a 
wellbore casing. 

1 1 . The apparatus of daim 1 , wherein the preexisting strudure indudes a 
pipeDne. 

1 2. The apparatus of daim 1 , wherein the preexisting strudure indudes a 
structural support. 
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1 . A method of coupling an expandable tubular member to a preexisting 
stmcture, comprising: 

positioning the tubular member and an expansion cone within the preexisting 
5. structure; 

anchoring the tubular member to the preexisting stmcture; 
axially disptacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular memben and 

lubricating the interface between the expansion cone and the tubular 
10 member. 

2. The m^hod of cMm 1 , wherein lubricating the interface between the 
expansion cone and the tubular member includes: 

injecting a lubricatir^ fluid into the trailing edge of the interfeice between the 
15 expansion cone and the tubular mernber. 

3. The method of daim 2, wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10.000 centipoise. 



20 4. The method of dalm 2, Wndrein the injecting indudes: 

injec^ng lubricatb^ fluid into a tapered end of the expansion cone. 



5. The method of daim 2, wherein the irijecting includes: 

injecting lubricating fluid into the area around the axial midpoint of a first 
25 tapered end of the expansion cone. 

S. The method of daim 2, wherein the injeding indudes: 

injectbig lutnicating fluid into a scmid end of the expansion com 

»• 

30 7. The method of daim 2. wherein the injecting Indudes: 

injecting lubricating fluid into a tapered first end and a second end of the 
expansion cone. 

B. The method of daim 2, wherein the injecting toidudes: 
35 injec^ng lubricating fluid into an interior of the expansion cone. 
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9. The method of daim 2. \ivherein the injeding indudes: 

injecting lia)ricating fluid thioi^h an outer surface of the expansion cone. 

1 0. The method of daim 2, wherein the injeding indudes: 

injecting the tubrtcating fluid into a piUraDty of discrete locations along the 
trailing edge portion. 

11. The method of daim 2^ wherein the. lubricating fluid comprises: 
drilling mud. 

12. The m^hod of daim 2, wherein the lubricatii^ fluid further indudes: 
TorqTrim III; 

EPMudlib;and 
DriHN-Slid. 

13. The method of daim 2, wherein the lubrteating fluid comprises: 
TorqTrim III; 

EPMudHb;and 

DrillN-Siid. 

14. The method d daim 1 , wherein lubricating the interface between the 
expansion cone and the tubular member indudes: 

coating the interior surface of the tubular mentf)er with a lubricant 

15. The method of daim 1 , wtierein iMbricating the interface between the 
expansion cone arnJ the tubular member indudes: 

coating the interior surfeoe of the tubular member with a first part of a 
lubricant; aid 

applying a second part of ttie lubricant 1o the interior surfeK» of the tubular 
member. 

16. The method of daim 14, wher^n the lubricant comprises a metallic soap. 
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17. The method of daim 14, wherein the lubricant is selected from the group 
oor^tettng of OLube-1 0, C-PHOS-58-M, and C-PHOS-584i 

18. The method of daim 14, wherein the lubricant provides a sliding friction 
5 coefficient of less than about 0.20. 

19. The method of daim 14. wfierein the lut)ricant \s chemically bonded to the 
Interior surfaces of the tubular members. 

10 20. The method of daim 14, wherein the tut>ricaht is mechanically bmded to the 
interior surfaces of the tubular members. 
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21 . The method of daim 14, wherein the lubricant is adhesively bonded to the 
interior surface of the tubular members. 

22. The method of daim 14, wherein the lubricant includes epoxy, irolybdenum 
disulfide, graphite, aluminum, copper, alumisilicate and polyethyienepoiyamine. 



23. A method of coupling a tubular member to a preexisting structure, 
20 comprising: ^ 

posittoning the tubular nrmnber and an expansion cone within the preexisting 
structure; 

arichoring the tubular member to the preexisting strudure; and 

« 

axially displadng the expansion cone relative to the tubular member by 
25 pulling the expansion cone through the tubular member; 

wherein the tubular member mdudes: 

an annular member, induding: 

a wall tMckhess that varies less than about 8 %; 

a hoop yield strer^ that varies less ttian about 10 %; 
30 imperfections of less than about.8 % of the wall thickness; 

no failure for radial expansions of up to about 30 %; and 

no nedctng of the wails of the annular member for radial expansions of up to 
about 25%. 
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24. A method of coupling a tubular member to a preexisting structure* 
comprising: 

injecting a lubricatirig RiM into the preexisting structtro; 
positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular nnember to the preexisting structure; and 
axiatly displacing the expansion cone relative to the tubular member by 
pullkig the expansion cone through the tubular member. 

• ^ 

25. The method of daim 24, wherein the lubricating fluid comprises: 
BARO-LUB eOLI^SEAL^ brand drilling mud lubricant. 

26. A nriethod of coupling an expandable tubular member to a preexM^ 
structure, oonprising: 

positioning the iexpandabie tubular member and an expansion cone within 
the preexisting structwe; 

anchoring the expandable tububr member to the preexisting structure; and 

axially displactng the expanston cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member 

wherein the expandable tubular member includes: 

a first tubular mmben : 

a second tubular member, and 

a threaded connection for ooupbtg the HnX tubular member to the second 
tubular member, the threaded connection including: 

one or nrme seaUng members for sealing the interface between the first and 
second tubular nnembers.. 

27. The method of claim 26, wherein the threaded connection comprises a pin 
and box threaded conrtection. 

28. The method of daim 26, wherein the sealing.meml)ers are positioned 
adjacent to an end portion of the threaded connection. 

2B. The method of daim 26. wherein one of the sealing members is positioned 
adiacent to an end portion of the threaded connection; and wherein another one of 
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the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

30. The method of daim 26, wherein a plurality of the sealing memt)ers are 
5 positiorted adjacent to an end portion of the threaded connection. 

% 

31 . A method of coupling an expandat>te tubular member to a preexisting 
strudiffe, comprising: 

positioning the expandable tubular meniber and an expansion cone 
10 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axteilly dtepladng the expansion cone relative to the expandable tubular 
member tiy pulHng the expansion cone through the expandatrie tid>ular member; 

♦ 

wherein the expandable tubular member indudes a plurality of tubular 
15. members having threaded portidns that are coupled to one another by the process 
of: coating the threaded portions of the tubular members with a sealant, 
coupling the threaded portions of the tubular men43ers; and 
curing the sealant 

20 32. The method of daim 31 , wherein the sealant is selected from the group 
consisting of epoxies. thennosetting sealing compounds, curable sealing 

* * * ■ ■ * 

compounds, and sealing ocmpouncte having potymerizable materiab. 

33. The method of daim 31. further induding: 

25 initially curfrig the sealant prior to radially expanding the tubular members; 

and 

finally curing the sealant after radially expanding the tubular members. 

34. The metliod of daim 31 , wherein the sealant can be stretched up to about 30 
30 to 40 percent after curing without failure. 

35. The method of daim 31 , wherein the sealant is resistant to conventional 
wellbore fluidic materials. 
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36. The method of daim 31 , wherein the material properties of the sealant are 
sukntantialiy stable for temperatures ranging from about 0 to 450 ^F. 

37. The method of ciairn 31 , further including: 

5 applying a primer to the threaded portions of the tubular members prior to 

coating the threcKted portions of the tubular members with the sealant 

38. The method of ddim 37, wherein the prim^* includes a curing catalyst 

♦ 

10 39. The method of daim 37, wherein the primer is applied to the threaded portion 
of one of the tubular members and the sealant is applied to the threaded portion of 
the (Qither one of the tubular members. 
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40. The method of daim 37, wherein the printer indudes a curing catalyst 



41 . A method of coupling a tubular member to a preexteting structure, 
comprising: 

positioning the tubular mernber and an expansion cone within the preexisting 
structure; 

20 anchoring the tubular member, to the preexisting structure; arKl 

axiaily displadng the expansion cone relative to the tubular member by 
puHing the expansion pone through the expandable tubular memt)en 
wher^ the tubular member indudes: 
a pair of rings for engaging the preexisting stnicture; and 
25 a sealing element positioned between the rings for sealing the interface 

between the tubular member and the preexisting structure. 

42. A method of coupling a tid>ular member to a preexisting structure, 
comprising: 

30 positioning the expandable tubular member and an expansion cone within 

the preexisting structure; 

anchoring the expandable tubular memtier to the preexisting structure; and 
axiaily displadng the expansion cone relative to the expandabte tubular 
member by pulling the expansion cone through the expandable tubular member; 
35 wherein the tutnilar member indudes one or more slots. 
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43. The method of dalm 42, wherein the slots are provided at a 
p portior) of the tubular merrtber. 

5 44. The method of claim 42, wherein the slots are provided at a norh 
preexpanded portion of the tubular member. 

45. A method of coupling a tubular member to a preexisting structure, 
^ comprising: 

1 Q positioning the expandable tubular memt>er and an expansion cone within 

the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
^ member by pulling the expansion cone through the expandable tubular memben 

15 wtierein the tubular member includes: 

P a first fmexf^nded portion; 

an intenrnediate portion coupled to the first preexpanded portion including a 
r sesAng element; and 

a seccmd preexpanded portion coupled to the intennediate portion. 

46. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an e}q;)ansion cone within 
^ the preexteling structure; 

25 anchoring the expandable tubular nientber to the prMxisting stm 

_ axially displacing the expansion cone relative to the expandable tubular 

member by pulling the expansion cone through the expandable tubular member by 
. applying an axial force to the expariskHi cone; 
wherein the axial force includes: 
30 a substantially constant axial force; and 

r an increased axial force. 

■ • . _ 

* 

r 47. The method of claim 46, wherein the increased axial force is provided on a 

* 

periodic basis. 
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48. The method of daim 46. wherein the increased axial force is provided on a 
basis. 



49. The method of claim 46, wherein the ratto of the increased axial force to the 
5 sutistantialy constant axial force ranges frmi about 5 to 40 %. 

51 • A method of coupling a tubular member to a preexisting structure, 



positioning the tubular member and an expansion cone within the pre^sting 
10 structure; 

anchoring the tubular m^ber to the pn^xisting structure; and 
axiaiiy di^ladng the expansion cone relative to the expandable tubular 

member by pushing and pulling the expansion cone through the expandable tubular 

member. 



52. The method of daim 51 , wherein pushing the expansion oone Indudw: 

injecting a pressurized fluidic materiai into contact with the expansion cone. 



53. A method of coupling a tubular nrwmber to a preexistirig structure, 
20 comprising: 

positioning the tubular member and an expansion oorie within the preexisting 
structure; 

anchoring the tut)ular member to the preexisting structure; 
axially displadng the expansion oone relative to the tubular member by 
25 pulling the expansion cone through the expandable tubutar member, and 

injecting a curable fluidic sealing material between the tubular member arid 
the preexisting structure prior to axially displadng the expansion cone. 

54. A method of coupling a tubular member to a preexisting structure, 
30 comprising: 

positioning the tubular member and an expanston cone within the preexislnng 
structure; 

anchoring the tutniiar memt)er to the preexisting structure by increasing the 
Size of the expansion oone; and 
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axtally displacing the expansion cone relative to the tubular nnember by 
pulling the expansion oone through the tubular member. 

55. A method of coupling a tubular member to a preexisting structure, 
5 comprising: 

portioning the tubular member and an mpansion cone within the preexisting 
stmcture; 

anchoring the tubular member to the preexisting structure by heating a 
portion of the titular member, and 
10 axiaily dtepladng the expar^ion cone relative to the tubular member by 

pulling the expansion cone through the tubular member. 

56. A nwthod of coupling an expandable tubular member to a preexisting. . 
structure, comprising: 

IS positioning the expandabid tubular nfiernt>er, an expansion cone, and 

anchoring device within the preexisting structure; 

positioning the anchoring device above the expansbn cone; 
anchoririg the expandable tubular member to the preexisting structure using 
the anchoring de^rice; and 
20 axiaily displacing the exparision cone. 

57. A method of coupling an expandable tubular member to a preexisting 
structure, com^msing: 

positioning the tubular menrtber and an expansion cone within the preexisting 
25 structure; 

explosively anchoring the tubular member to the preexisting structure; and 
axiaily displacing the expansion cone relative to the tubular menrd>er 

58. A method of coupling an expandable tubular to a preexisting structure, 
30. comprising: 

fixing the position of .an expansion cone within the preexisting structure; 
driving the expandable tubular member cmto the expansion oone in a first 
direction; and 

axiaily disptadrig the expansk>n cone in a seoKid direction relative to the 
35 expandable tubular memt>er, 
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wherein the first and second directions are different 

59. A method <rf coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular, an expansion cone, and a resilient anchor 
within thci preexisting structure; 

reissuing the resilient anchor, and 

axially displacing the e)9)ansi(m cone within the expandable tubular member. 

60. A method of coupling ah expandable tubular member to a preexisting 
Structure, comprising: 

placing the expandable tubular member, an expansion cone, and an anchor 

into the preexisting strndure; 

t , • 

anchoring the expandable tubular mmiber to the preexisting structure by: 
pivoting one or more engagement elements; and 
axially displacing the expanston cone. 

61 . The method of daim 60, wherein pivoting the er^agement elements 
includes: 

actuating the engc^ement elements. 

62. The method of daim 60, wherein pivoting the engagement elements 
indudes: 

pladng a quantity of a fluidic material onto the engagement elements. 

63. The method of daim 60, wh^n pivoting the engagement elements 
indudes: 

displadng the expandable tubular member. 

64. A method of coupling an expandable tubular rnember to a preexisting 
structure, comprising: 

pladng the expandable tubular member and an expansion cone into the 
preexistir^ stnjicture; 

pladng a quantity of a fluidic material onto the expandable tubular mmdDer to 
anchor the expandable tubular member to the preexisting structure; and 
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axially displacing the expansion cone. 
65. The method of daim 64, vvherein the fluidic material comprises a t)arite plug. 
5 66. The method of claim 64, wherein the fluidic material comprises a flex plug. 

67. A method of coupling an expandable tubidar member to a preexisting 
structure, comprising: 

pomtiorring the expandable tubular member and an expansion cone into the 
10 preexisting structure; 

andioring the expandable tubular member to the pree)!dsting structure by 
irijecting a quantity of a hardenable fluidic material Into the preexisting structure; 
at least partially curing the haidenable fliridic sealing material; and 
axially displacing the expansion cone, 

15 

68. A method of coupling an expandable tubular mernber to a preexisti^ 
structure, comprisbig: 

(dadng the expandable tubular member and an expansion cone within the 
preexisting structure; and 
20 applying an axial force to the expandable tut>ular member iri a downward 

direction. 



69. A method of coupling an expandable tubufair nmrt>er to a preexisting 
structure, comprising: 

25 placing the expandable tubular member and ah expansion cone within the 

preexisting structure; 

injectflig a quantity of a first fluidic material haying a first density Into the 
region of the preexisting structure outside of the e)^ndable tubular member, and 
ir^ectlng a quanti^ of a second fluidic materiel having a second density into a 
30 portion of the exparKlat>le tubular member t)elow the expansion com; 

wherein the second d^isity Is greater than the first density. . 

70. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 
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pladnig the expandable tubular member and an expansion cone into the 
preexisting structure; 

anchoring tt)e expandable tubular member to the preexisting structure; 

applying an axial force to the expansion cone; and 
5 pressurizing an btterior portion of tlie exp«md6ft>le tubuter memtter below the 

expanston cone. 

71 . A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

1 0 placing the expandable tubular rnemt>er and an expansion cone into the 

preexisting structure; and 

applying an axial force to the expandabte tubular member. 

72. An apparatus for coupling a tubular member to a (M^eexisting structure. 
15 comprteing: 

an expandid>le tubular memben 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an ^q:ttinslon cone movably coupled to the expandable tubule member and 
20 adapted to radially expand the expandable tubular member, irududing: 
a housing Including a tapered first end and a second end; 
one or mm grooves formed in tlie outer suirfeoe of the tS9)ered first md; and 
one or nKire sooal flow passages fluididy coupled to the grooves. 

25 73. The apparatus of daim 72. wherein the grooves comprise circumferential 
grooves. 

74. The apparatus of daim 72, wherein the grooves comprise spiral grooves. 

.30 75. The appara^s of daim 72, wherein tte grooves are concentrated around ttie 
axial nrudpoint of the tapered portioii of the housing. 

76. The apparatus of daim 72, .wherein the axial flow passages comprise axial 
grooves. 
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77. The apparatus of daim 76, wherain the axial grooves are spaced apart by at 
least about 3 inches in the circumferential direction. 



78. The apparatus of ciatm 76» wherein the axial grooves extend from the 
5 tapered first end of the body to the 



79. The apparatus of claim 76, wherein the axial grooves extend from the 
second end of the body to the grooves. 

10 80. The apparatus of daim 76, wherein the axial grooves extend from the 
tapered first end of the body to the second end of the body. 

81 . The apparatus of daim 72, wherein the 9xial flow passages are positioned 
within the housing of the e)q[>ansion pone. 

82. The apparatus of daim 81, wherein the axial flow passages extend from tte 
tapered first end of the body to the grooves. 

83., Theapparatusof daim 81, wherein the axial flow passages extend from the 
20 tapered first end of the ixxiy to the second end of the body. 

84. The apparatus of daim 83, wherein the axial flow passage extend from the 
second end of the body to the grooves. 

25 85. Theapparatusof deum 83, wherein orie or rnors of the fhiw passages indu^^ 
inserts having restricted flow passages. 

86. The appanabjs of daim 83, wf^rein one or more of the axial flow passages 
indude filters. 

30 « 

87. The iapparatus of datm 72, wherein the cross sectbnal area of the grooves.is 

« 

greater than the cross sectional area of the axial flow passages. 

* 

. 88. Theapparatai8ofclaim72,«yhereinthecros8-sedional areaof ttwgn^^ 
35 ranges from about 2X1 (T* in' to 5X10^ inl 
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89. The apparatus Of daiml^. Wherein ttecross-sedional area Of the a)d^ 
p«»ages ranges from alMut 2X1 (T* in' to 5X10^ in'. 

5 90. The apparatus of daim 72, wherein the angle of attack of the first tapered 

* 

end of the bcKly ranges from about 10 to 30 degrees. 

91 . The apparatus of daim 72, wherein the grooves are concentrated in a trailing 
edge portion of the tapered first end 

10 

92. The apparatus of daim 72, wherein the angle of bidination of the axial flow 
passages relative to the longitudinal axis of the expansion cone is greater than the 
angle of attack of the first tapered end. 

15 93. The apparatus of daim 72, wherein the grooves indude: 

' a flow chanriel having a first radius of curvature; . 
a first shoulcler positioned on one side of the flow chiannel having a second 
radhis. of curvature; and 

a second shoulder po^oned on the ottm sicte (rf the flow channel having a 
20 third radius of cun/ature. 

94. The apparatus of dainli 93, wherein the first, second ar^ third radii of 
curvature are sut>stantiany equal. 

25 95. The apparatus of ctaim 72, wherein the axisri flow passages Indude: 
a flow chanrmi haying a first radius of curvature; 
a first shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second Mulder positioned on the other side of the flow channel having a 
30 third radius of curvature. 

96. The apparatus of daim 95, wherein the first, second and third radii of 
curvature are substantially equal. 
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97. The apparatus of daim 95, wherein VhB secomJ radius of curvature is greater 
than the third radius of curvature. 

98. An apparatus for coupling an mpandable tubular member to a preexisting 
5 structure, comprising: 

an expandable tulHilar member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movatriy coupled to the expandable tubular mmiber and 
10 adapted to radially expand the expandable tubular memt>er; 

wherein the expandable tubular member includes: 

an annular member, having: 

a wail thickness that varies less than about B %; 

a hoop yield strength that varies less than about 10 %; . 
1 5 imperfections of less than about 8 % of the wall thickness; 

no failure for radial expanskms of up to aboiA 30 %; and 

no necking of the waUs of the anruilar member for radial expahsims of up to 
about 25%. 

20 99. An apparatus for coupllr^ an expandable tutHJlar member to a preexisting 
structure, comprising: 

an expandable tubular member; 

m\ anchoring device ad^yted to couple the mpandatrie tubular member to 
tf>e preexisting structure; and 
25 an expanston cone movably coupled to the expandable tubular member and 

adapted to radially expand the expandat>te tubular member, 
wherein the expandable tubular member includes: 
a first tubular nnember, 
a second tubular member, and 
30 a threaded connectk>n for coupling the first tubular member to the second 

tubular member, the threaded connecUon including: 

one or more sealing members for sealing the interface between the first and 
second tubular members. 
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100. The apparafajs of daim 99, wherein the threaded connect comprises a 
pin and t)Ox threaded oonrtecUon. 

101 . The apparatus of dalm 99. v^rein the sealing members are positioned 
5 . adjacent to an end p(»1ion of the threaded connexion. 
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102. The apparati^ of claim 99, wherein one of the sealing memt>ers is positioned 
adjacent to en end portion of the threaded connection; and wherein another one of 
the sealing meml>er8 is not positioned adjacent to an end portion of the threaded 
connection* 



103. The apparatus dl dalm 99. wherein a plurality of the sealing memt>ers are 
positioned adjacent to an end portion cS the threaded connection. 

15 104. An apparatus for coupling an expandatHe tubular member to a prsexisting 
structure, comprising: 

an expandable tubular menten 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 
20 an expansion cone movably coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular memben 
wherein the expandable tubular member indudes: 
a layer of a lubricarit coupled to the interior surface of the tubidar member. 

* 

25 105. The apparatus of daim 104. whereh the lubricant comprises a metallic soap. 

106. The apparatus of daim 104, wherein the lubricant is selected from the group 
consisting of C4.ube-10. C^PHOS^M. and C-PHOS-58-R. 

30 107. The apparatus of daim 1 04, wherein the lubricant provides a sliding friction 
ooefRdent of less than about 0.20. ^ 
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1 08. The apparatus of daim 1 04, wherein the lubricant is chemically bonded to 
the interior surface of the expandable tutnilar member. 
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109. The apparatus of dalm 104, wherein the iubricartt is mechanically t>onded to 
the interior surface of the expandable tubular mernber. 

110. The apparatus of daim 104, wherebi the lubricant is adhesively bonded to 
^ 5 the interior surface of the expandable tubular member. 

m 

^ 111 The apparatus ofdaim 110, wherein the lubricant indudesepo)^, 

rnolybdenum disulfide, graphite, atunfvnum, copper, alu^ 
polyethylenepdyamine. 

10 

112. An apparatus for coupling an expandable tubular member to a preexisting 
^ stmcture, confusing: 

an expandable tubular member; 
^ an anchoring device adapted to couple the expandable tubular member to 

15 the preexisting structure; and 
r an expansion oorm movably coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular member, 
r wherein the expandable tubular member includes: 

a pair of tubular members having threaded portions coupled to one another; 

P 20 and 

a quantity of a sealant within the threaded portions of the tubular members. 

1 13. The apparatus of claim 112, v^erein the sealant is selected from the grcxip 
^ consisting of epoxies, thennosetting sealing compounds, curable sealing 

25 compounds, and sealing ompounds havkig polynnerizable nriaterta^ 

^ 114. The apparatus of daim 112, wherein the sealant indudes an initial cure cyde 

and a final cure cyde. 

■ 

30 115. Theapparatusof claim 112, wherein the sealant can be stretched up to 
r about 30 to 40 percent without failure. 

p 116. The apparatus of daim 112, wherein the sealant is resistant to conventional 

wBllbore fluidic materials. 
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1 17. The apparatus of daim 112, wherein the material properties of the sealant 
are sutetantlaliy stable for temperatures ranging from about 0 to 450 

118. The apparatus of daim 11 2, wherein the threaded portions of the tubular 

5 members indude a primer for improving the adhesion of the sealant to tiie threaded 
portions. 

119. An apparatus for coupling an expandable tubular member to a preexisting 
stnicture, oomprising: 

10 an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone nrxsvabiy coupled to the expandable tubular member and 
adapted to radially, expand the expandable tubular rhember; . 
15 wherein the expandable tubular member indudes: a pair of rings for ' 

engaging the preexbting structure; and 

a sealing element positioned between the rings for sealing the interface 
between the tubular member and the preexisting structure. 

20 1 20. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tobular memben 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 
25 an expansion cone moviA)ly coupled to the expandable tububr member and 

adapted to radially expand the expandable tubular nriernt^. 

wherein the expandable tubular member indudes one or more slots. 

121 . The apparatus of daim 120. wherein the sfots are provided at a preexpanded 
30 portion of the expandable tubular mepr^ber. 

12Z The apparatus of daim 120, wherein the slots are provided at a non- 
preexpanded portion of the tubular member. 
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1 23. An apparatus for ooupitng an expandable tubular member to a preexisting 
structure, omipridrig: 

an expandable tubular member; 

an anchoring deyice adapted to couple the expandable tubular member to 
5 the preexisfing structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandatiie tubular memben 
wherein the expmdable tubular member includes: 
a first preexpanded portion; 
10. an intennediate portion coupled to the first preexpanded portion including a 

sealing element; and 

* 

a second preexpanded portion coupled to the intenmediate pcxiion. 

1 24. An apparatus for coupling an expandable tubular member to a preexisting 
15 structure, comprising: 

an expaiulable tubular member; 

an anchbring device adapted to couple the expandatiie tutnjlar member to 
the preexisting structure; 

an expar^ion cone movably coupled to the expandable tidnilar mmiber and 
20 adapted to radiafiy expand the expandable tubuiar inemben and 
a vah/eable flukl passage coupled to the anchoring device. 

125. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

25 a first support member; 

a second support member coupled to the first support member. 

an expansion cone coupled to the first support nrmmber; 

an exparKlable tubular rneniber coupled to the expansion cone; and 

an anchoring devtoe coupled to the second support member adapted to 
30 couple the expandable tubular merhber to the preexisting structure; 

wherein the anctoring device is poslttoned above the expansion cone. 

126. The apparatus of dalm 125, wherein the outside diameter of the expansion 
cone is greater than the inside diameter of the expandable tutnilar memlier. 
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1 27. The apparatus of daim 125, wherein the outside diameter of the expansion 
cone is approximately eqi^l to the outside diameterxrf the expandable tubular 
member. 

5 1 28. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a first support member. 

a second support memt)er coupled to ttie first support member; 
an e)q^sion cone coupled to the first support nriefTter; 
10 an expandable tubular menrd>er coupled to the expansion cone; and 

an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

129. An apparatus for coupling an expandable tubular member to a preexisting 
15. structure, comprising: 

a support member, 

an expandable expansion cone coupled to the support member, and 
an expandable tubular memb^ coupled to the expansion cone. 

20 1 30. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: . 
a support member; 

an expandable expanston ccme coupled to the support member; and 

an expandable tubular member coupled to the expandable expansion cone. 

2& 

131. The apparatus of daim 130, wherein the expandable tubular membeir 
Indudes one or more anchorirtg devices. 

132. The apparatus of daim 130, wherein the expandable tubular member 
30 indudes a slotted end portion. 

1 33. An apparatus for coupling an expandable tubular to a preexisting strudura, 
comprising: 

a support member; 
35 an expansion cone coupled to the support memt>er, 
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an expandable tubular member coupled to the expansion oone induding one 
or more shape memory metal inserts; and 

a heater coi4>led to the support member in opposing relation to the shape 
memory metal inserts. 

1 34. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member, 

ah expansion oone coupled to the support member 
an expandable tubular member coupled to the expandable expansion cone; 
and 

a resilient anchor coupled to the expandable tubular member 

1 35. The apparatus of dalm 1 34, wherein tfie resilient anchor includes: 
a resilient scroll. 

136. The apparatus of daim 134, wherein the resilient anchor indudes: 
one or more resilient arms. 

137. The apparatus of claim 134. where^ the resilient artchor includes: 
one or more resilient radially oriented elements. 

* 

1 38. The apparatus of daim 1 34, wherein the resilient anchor is adapted to miate 
with the expansion oone. 

1 39. An expandable tubular member, comprising: 
an expandable tubular body: 

one or more resilient panels coupled to the expandable tubular body; and 
a release member releasably coupled to the resilient panels adapted to 
controllably release the resilient panels. 

140. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprbing: 

a support member; 

an expansion cone coupled to the support member, . 
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an expandable tubular member coupled to the expandable expansion cone; 

and 

an anchor coupled to the expandable tubular member, induding: 
one or more spikes pivotally coupled to the expandable tubular member for 
5 engaging the preexisting stmcture. 

141 . The apparatus of claim 140, further including one or more corresponding 
actuators for pivoting the splices. 

10. 142^ An apparatus for ooupRng an expandable tubular member to a preexisting 
structure, comprising: 

a support member 

« 

an expansion cone coupled to the support member; 

r 

an expandable tubular member coupled to the expandable expansion cone; 

15 and 

ah anchor coupled to the expandable tubular member, including: 
one or mc^re petal baskets pivotally coupled to the expandable tubular 
member. 

20 143. The am)aFatus of daim 142, further including one or more corresponding 
actuators for pivoting the petal baskets. 

144. An apparatiA for coupling an expandable tubular member to a preexisting 

structure, com|Mlslng: 
25 a support memt)er; 

ah expanston cone coupled to the support rnevnber, 

an expandable tubular member coupled to the expansion cone, including: 

a stotted portk^n provMed at one end of the exparxlable.tubular rnember. 

30 145. An apparatus for coupling an expandable tubular member to a preexisting 

stafwture, comprising: 

a support memt>en 

an expanston cone; . 

an expandable tubular member coupled to the expansion cone; 
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a coupling device coupled to the support memt>er and an end portion of the 
e)cpandat)le tubular memt>en and 

a mass coupled to the end portion of the expandable tubular member, 
wherein the weight of the mass is greater than about 50 to 100 % of the yield 
5 strength of the expandable tubular member. 

» 

146. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a si9>port member inchjding a fluid passage; 
10 ah expansion cone coupled to the support memben 

an expandable tubular member coupled to the expansion cone; 
a slip jdnt coupled to the expansion cone; 

an end plate coupled to the slip joint; . . 

a fluid chamber coupled to the fluid passage, the fluid chamber defined by 
1 5 the-intmor portibn of the expandable tubular meihber between the expansim cone 
and the end plate. 

147. A nriethod of coupling a tutmlar member to a preexisting structure, 
comprising: 

20 positioning the tubular member and an expansion cone within the preexisting 

structure; 
axially displacing the expansion cone; 
removing the expansion cone; aruil 
applying direct radial pressure to the tubular member. 

25 

148. The method of daim 147, wherein axiaily displacing the expansion cone 
includes: 

pressurizing at least a portion of the interior of the tubular member. 

< 

30 149. The method of claim 147, wherein axiaily displacing the expansion cone 
Includes: 

injecting a fluidic material into the tubular memt>er. 

150. The method of dalm 147, wheiein axially displacing the expansion cone 
35 includes: 
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applying a tensito force to the expansion cone. 

■ 

151 . The nrtethod of daim 147, wherein axialiy displacing the expansfon cone 
Includes: 

5 displacing the expansion cone into the tubular nriemt)er. 

152. The method of daim 147, wherein axialiy displadng the expar^sion cone 
indudes: 

displacing the expansion oone out of the tubular member. 

10 . ' . 

t 

153. The method of claim 147, wherein axialiy displadng the expansion cone 
radially expands the tubular m6mt)er by about 10% to 20%. 

154. The method of daim 147, wherein applying direct radial pressure to the first 
1 5 tubular member radially expands the tubular memt)er by up to about 5%. 

155. The nriethod of claim 147, wherein applying direct radial pressure to the 
tutHilar meniber indudes appfying a radtel force at discrete locations. 

20 1 56. The method of daim 1 47, wherein the preexisting structure indudes a 
wellbore casirig. 

157. The method of daim 147, wherein the preexisting structure indudes a 
pipeline. 

25 

1 58. The m^hod of daim 1 47, wherein the preexisting structure indudes a 
structural support. « 

199. An apparatus, comprising: 
30 a tubular memt)er coupled to a preexisting structure; 

wherein the tubular member is coupled to the preexisting structure by the 
process o^ 

positioning the tubular member and an expansion cone within the preexisting 
tfrudure; 

35 axialiy displadng the expanston cone; 
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removing the e}q)ansion cone; and 

applying direct radial pressure to the tutnilar member. 

160. The apparatus of daim 159, wherein axiaDy displacing the expansion cone 
5 includes: 

pressurizing at least a pc^tion of the interior of the tulMJiar memt>er. 

161 . The apparatus of 1 59, wherein axiaHy displadng the expansion cone 
indudes: 

10 injecting a fluidic material into the tubular member. 

162. The apparatus of dabn 1 59, wherein axiaily displachr)g the expanston cone 
indudes: 

applying a tensile force to the expansion cone.. 
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163. The apparatus of daim 1 59, wherein axiaily displadng the expansion cone 
indudes: 

displacing the expansion cone into the tubular member. 



I 20 164. The apparatus of daim 1 59, wherein axtaiiy displadng the expansion cone 

indudes: 

displadng the expansion cone out of the tubidar member. 

165. The apparatus of daim 159. wherein axiaily displadng the exparision cone 
25 radially exparvds the tmbxtor member by about 1 0% to 20%. 

m 

166. The apparatus of daim 159. wherein applying direct radial pressure to the 
tubular member radlalty expands the tubular member by up to about 5%. 

30 1 67. The apparatus of daim 1 59, wherein applying direct radial pn»$sure to the 
^ tutiular rnember indudes applying a radial force at discrete locations. 
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168. The apparatus Of daim 1 59. wherein the preexisting structure indudes a 
weHbore casing. . 
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169. ^ The apparatus of daim 159. wherein the preexistirig structure includes a 
pipeBne. 

170. The apparatus of daim 159, wherein the premisting stnmlure includes a 
S structural support. 

171. A system for coupling an expandable tutnilar member to a preexisting 
structure, comprising: 

means for positioning the tubular member and an expansion cone within the 
10 premisting structure; 

means for anchoring the tubular member to the preexisting structure; 

means for axially displadng the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member, and 

means for lubricating the interface between the expansion cone and the 
15 tubular member. 

172. The system of daim 1 71 , wherein the means for lubricating the interface 
between the expansion cone and the tubular member indudes: . 

means for injecting a lubriceting fluid into the trailing edge of the interface 
20 between the expansion cone and the tubular member. 

173. The system of daim 172, wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 oentipoise. 

25 1 74. The system of daim 1 72, wherein the injecting indudbs: 

injecting lubricating fluid into a tapered eiKl of the expansion cone. 

1 75. The system of daim 172, wherein the means for injecting Indudes: 
means for injecting lubricating fluid into the area arcfund the axial midp^)tnt of 

30 a first tapered end of the expansion cone. 

176. The system of daim 172. wherein the means for injecting indudes: 
means for injecting lubricating fluid into a second end of the expansion cone. 

35 177. The system of daim 172, vvherein the means for injectino includes: 
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means for injecting iubricdting fluid into a tapered first end and a second end 
of the expansion cone. 

178. The system of daim 172, wherein the means for Injecting includes: 

5 means for injecting lubricating fluid into an interior of the expansion cone. 

1 79. The system of daim 1 72. wherein the means for injecting indudes: 

means for injecting lubricating fluid through an outer surface of the expansion 



10 



OOTie. 



1 80. The system of daim 1 72, wherein the means for injecting includes: 

means for injecting the lubricating fluid into a plurality of discrete locations 
along the trailing edge portion. 

■ 

15 181 The system of cteim 172, wherein the lubricating fhiid comprises: 
drilling mud. 

182. The system of d^ 172, wherein the lubricating fluid further indudes: 
TorqTrimlll; 

20 EP Mudlib; and 

DrillN-Slid. 

183. The system of daim 172, wherein tt>e lubricating fluid comprises: 
TorqTrimlll; 

25 EPMudDb;and 
DrillN*Slid. 

184. The system of daim 71 1, wherein the means for lubricating the interface 
between the expansion cone and the tubular member indudes: 

30 means for coating the interior surface of the tubular member with a lubricant 

* 

185. The system of daim 171 . wherein the means for lubricating the Interface 
between the expar^ion cone and the tubular member indudes: 

means for coating the interior surteoe of the tubular member wiUi a first part 
35 of a lubricant; and 
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means for applying a second part of the lubricant to the interior surface of the 
tutniiar member. 

166. The system of daim 1 84. wherein the lubricant comprises a metaUc soap. 

5 

■ • 

1 87. The system of dalm 1 84, wherein the lubricant is selected from the group 
consisting of C-Lube-10, C-PHOS-58-M, and OPHOS-58-R. 

1 88. The system of daim 1 84, wherein the lubricant provides a sliding friction 
10 coefficient of less than about 0.20. 

189. The system of dalm 184, wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular members. 

15 1 90. The system of daim 1 84, wherein the lubrteant is mechanically bonded to the 
interior surfaces of the tubular Anernbers. 

191. The system of dalm 1 84, wherein the lubricant is adhesively bonded to the 
interior surface of the tubular membere. 

20 ^ 

192. The system of daim 184, wherein the lubricaht indudes epoxy, mo^bdenum 
disulfide, graphite, aluminum, copiper, alumteiiicate and poiyethylenepotyamlne. 

193. A system for coupling a tubular member to a preexisting structure, 
25 comprising: 

positiorung the tubular member and an expansion cone within the preexisting 
structure; 

andibring the tubular member to the preexisting structure; and 

axially dbpladng the expimion cone relative to the tubular member by 
30 pulling the expansion cone through the tubular menober, 

wherein the tubular nnember indudes: 

an annular member, induding: 

a wall thickness that varies less than about 8 %; 

a hoop yield strer^ that varte less than al>out 10 %; 
35 imperfections of less than about 8 % of the wall ttudoiess; 
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no failure for radisd expansions of up to about 30 %; and 
no necking of the walls of the anni^r member for radial expansions of up to 
about25%. 

.» 

5 1 94. A system for coupling a tiibuiar momber to a preexisting stnjdure, 
comprising: 

injecting a lubricating fluid into the preexisting stnicture; 
positioning the tubular member and an expansion cone within the preexisting 
structure; 

10 anchoring the tubular memb^ to the preexisting structure; and 

axialiy displacing the expansion cone relative to the tubular member by 
puHIng the expansion cone through the tubtdar mennber. 

195. The system of claim 1 94. wherein the'iiAlricating fluid comprises: 
1& BARO-LUB GOLD-SEAL™ brand drilling mud hibricsffiL 

1 96. A system for coupling an expandable tubular me^nber to a preexisting 
structure, comprteing: 

medns for positioning the expandable tubular member and an expansion 
20 cone within the preexisting structure; 

means for anchoring the expandable tubular member to the prroxisting 

structure; and 

means for axiatty displaldng the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 

25 mentf>en 

wherein the expandable tubular member includes: 

a first tubular member, 

a second tubular member; and 

a threaded connection for coupling the first tubular member to the second 
30 tubutar mmiber. the threaded connection including: 

one or more sealing members for sealing the interface between ttie first and 
second tubular members. 

197. The system of daim 196, wherein the threacted connection comprises a pin 
35 and box threaded connection. 
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198. Thesystemofdairh 196, vtfherein the sealing rr^^ 
adjacent to an end portion of the threaded oonnectto 

» 

5 1 99. The system of daim 1 96, vvherein one of thQ sealing memt>ers is positioned 
ad^ioent to an end portion of the threaded obnnedion; and wherein another one of 
the sealing membere is not praitioaed adjaoent to an end portion of the threaded 
connection. 

• • • 

10 200. Thesysteniof ciainr)1M,vrt)ereinapluralifyofthe8ealingnr)enfibersare 
positioned adjaoent to an end portion of the threaded connection. 

201 . A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 
15 rneans for positioning the expandable tubular memt>er and an expansion 

oone within the preexisting structure; 

means for anchoring the expandable tubular memt}er to the preexisting 
structure; and 

means for axially dbpladr^ the expansim cone relative to the dependable 
20 tubular memt>er by pulling the- expansion cone through the expandable tubular 
member, 

wherein the expandable tobuiar member includes a plurality of tubular 
members having threaded portions that are coupled to one another by the process 

of: 

25 coating the threaded portions of the tubular membere with a sealant; 

cwpling the threaded portions of the tubular membere; and 
curing the sealant 

202 The system of daim 201 , wherein the sealant Is selected from the group 
30 consisting of epoxies, thermosetting sealing compounds, curable sealing 
compounds, and sealing compounds having polynnerizable materials. 

203. The system of daim 201 , furttier induding: 

means for initially curing the sealant prior to radially expanding the tubular 
35 memt>era; and 
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means for finally curing the sealant after radially expanding the tutnilar 
mennbers. 

204. The system of daim 201 . wherein the sealant be stretched up to at>out 
30 to 40 percent after curing without failure. 

205. The system of daim, 201 , wherein the sealant is resistant to conventiohal 
wellbore fluidic materials. 

206. The system of daim 201 , wherein the material properties of the sealant are 
sutmtantialty stable for temperatures ranging from about 0 to 450 

207. The system of daim 201 , further induding: 

means for applying a primer to the threaded portions of the tubular members 
prtor to coating the threaded portions of the tubular members with the sealant. 

208. The system of daim 207, wherein the primer indudes a curing catalyst 

2Bld. The system of daim 207, wherein the primer is applied to the threaded 
portion of one of the tubular members and the sealant is applied to the threaded 
pofti6n of the other one of the tubular members. 

210. The system of daim 207, wherein the primer indudes a curing catalyst 

211. A $ystem for coupling a tubular member to a preexisting strudure, 
corr^sing: 

positioning the tubular member and an expansion cone witNn the preexisting 
structure;- 

anchoring the tubular member to the preexisting structure; and 
axially displadng the expansion cone relative to the tubular member t»y 

pulling the expdnston cone ttirough the expandable tubular member, 
wherein the tubular member indudes: 
a pair of rings for engaging the preexistir^ structure; and 
a sealing element positioned between the rings for seaHng the interface 

between the tubular member and the preexisiting structure. 
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212. A system.for coupling a tubular member to a preexirt 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member. 

wherein the tobular rnmiber inchides one or nmre slots. 

213. The system of daim 212, wherein the slots are provided at a preexpanded 
portion of the tubular member. 



214. The system of daim 212, wherein the slots are provided at a non- 
15 preexpanded portion of the tubular member. 

• * * 

* » 

215. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the.expandable tubular member and an expansion cone within 
20 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axiai^ displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandabte tubular member. 

wherein the tubular member Indudes: 
25 a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion induding a 
sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

30 216. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandabte tubular member and an expan^on cone within 
the preexisting structure; 

anchoring the expandabte tidMiiar member to the preexisting structure; and 
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axially displacing tte expansion cone relative to tlie expandable tukniiar 
member by pulBng the mpansion com through the exparxlable tubular member by 
^>p|ying an axial force to the expanston cone; 
wherein thjd axial force includes: 
5 a substantiaily cohstant axial force; and 

an increased axial force. 

217. T!ie system of dalm 21 6. v^^reln the Increased axW force Is provided on a 
periodic ba^. 

10 

218. The system of dairn 216, wherein the increased axial force Is provided on a 
randombasis. 

219. The system of claim 216, wherein the ratto of the increased axiai force to the 
15 substentlaliyoonstertt axial force ranges from about 5 to 40%. 

220. A system lot couplinQ a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 

20 preexisting structure; 

means for anchoring the tubular member to the preexisting structure; and 
tmans for axialiy displacing the expansion cone relative to the expandable 

tubular member by pushing and pulUng the expansion cone through the expandable 

tubular member. 

25 

221. The system <rf cteilm 220, wherein the means for pushing the expansion cone 
includes: 

riieans for Injecting a pressurized fluidic material into contect with the 
expansion cone. 

30 

222. A system for coupling a tubular member to a preexisting structure, 

comprising: . 

means for positioning ttie tubular member and an expansion cone within the 

preexteting structui;e; 
35 means for anchoring tte tubular member tp the preexisting structure; 
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means for axialty displacsng the expansion cone relative to the tubular 
men^ by pulling the expansion cone through the expandable tubular memben 
and 

means for injecting a curable fiuldic seaRng material between the tubular 
5 member and the preeixistmg structure prior to axiaUy displacing the expansion cone. 

223. A system for coupling a tubular member to a preexisting structuret 
comprising: 

means for positionir^ the tubular mmdier ax\d an expansion cone within the 
10 preexisting structure: . 

means for anchoring the tubular member to the preesdsting structure by 
Increasing the size of the expansion cone; ami 

nieans for axiaily displadng the e)q3ansion cone relative to the tubijdar 
member by pulling the expansion cone through the tubular member. 

15 

224. A system for couplir^ a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

20 means for anchoring the tubular mmiber to the preexisting structure by 

heating a portion of the tubular memben and 

means for axially displacing the expansion cone relative to the tubular 
^ member by pulling the expansion done thrcMjgh the tubular menfU>er. 

25 225. A system for coupling m expandabte tubular member to a preexisting 
. structure, comprising: 

means for positioning the expandable tubular member, an expansion cone, 
and an anchoring device within the preexisting structure; 

means for positioning the anchoring device atx>ve the expansfon cone; 
30 means for anchoring the expandable tut>ular member to the preexisting 

structure using the anchoring device; and 

means for axially displacinig the expansion corie. 

V 

220. A system for couplir^ an expandabte tutelar member to a prmxisting 
35 structure, contprising: 
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means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

means for explosively anchoring the tubular member to the {Mreexisting 
structure; and 

means for axiaity displacing the expansion ccme relative to the tubular 
member. 

227. A system for coupling an expandable tuduilar to a preexisting stnjcture. 
comprising: 

means for fixing the position of an expansion oone^within the preexisting 
structure; 

means for driving the exparxlaiile tubular member onto the expansion cone 
in a first direction; and . . 

means for axially displacing the expansion cone in a second direction relative 

to the expanctable tubular member, 

wherein the firet and second directions are different. 

228. A system fx coupling an «(panclsd}le tubular me^^ 
structure, oonq)ri8big: 

means for placing the expandable fubuiar» an expansion cone, and a resilient 
anchor within the prMxisting stmcture; 

means for releasing the resDient anchor, and 

means for axiaily displacing the expansion cone within the expandable 
tubular member. 

229. A system for coupling an expandable tobular member to a preexisting 
stmcture, comprising: 

means for piadng the expandable tubular member, an expansion cone, and 
an anchor into the preexisting structure; 

means for anchoring the expandable tobular member to the preexisting 
strudure toat includes means for pivoting one or more engagement dements; cund 

means for axiaiiy displacing the expanston cone. 

230. The system of daim 229, wherein the means for pivoting the engagement 
elements includes: 
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means for actuatlr^ the engagement elements. 

231 . The system of daim 229, wherein the means for pivoting the engagement 
elements indudes: 

5 means for placing a qusntity of a fluidic irateriat onto the engagement 

elements. 

232. The system of daim 229, wherein the means for pivoting the engagement 
elements Indudes: 

1 0 means for displadng the expandatrie tubular member. 

233. A system for coupling an expandable tubidar monber to a iroexisting 
strudure, comprising: 

means for pladng the expandable tubular member and an expansion cone 
IS into the preexisting structure; 

means for pladng a quantity of a fluidic material onto the expandable tubular 
member to anchor the expandable tubular member to the preexisting structure; and 
means for axially displadng the expanstoh cone. . 

20 234. The s^tem of daim 233. wherein the fluidic material comprises a barite plug. 

235* The system of daim 233, wherein the fluidic material comprises a flex plug. 

236. A system for coupling an expandable tubular member to a preexisting 
25 structure, comprising: 

mear^s for positioning the expandable tubular member and an expansion 
cone into the preexisting structure; 

means for anchoring the expandable tubular men(d)er to the preexisting 
structure injecting a quantity (tf a hardenable fluidic material into the preexisting 
30 structure; 

means for at least partially curing the hardenable fluidic sealing material; and 
means for axially displadng the expansion oone. 

* 

237: A system for coupling an expandable tubular member to a [mexisting 
35 structure, comprising: 
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means for placing the expandable tubular member and an expansion cone 
within the preexisting structure; and 

means for applying an axial force to the expandable tubular memt>er in a 
downward direction. 

5 

238. A system for coupling an expandable tubular member to a preexisting 

stnjcture, comprising: 

means for placing tne expandable tubular member and an expansion cone 

viiithin the preexistbig stnjcture: 
1 0 means for ir^ecting a quantity of a first fluidic material having a ftrst density 

into the region of the preexisting structure outside of the «(pandable tubular 
member; and 

means for injecting a quantity <rf a second fluidic material having a second 
density into a portion of the expandable tubular member below the expansion cone; 
15 wherein the second density is greater thai the first density. 

239. A system for coupling an expandable tubular member to a preexisting 

structure, comprising: 

means for placing the expandable tubular member and an expansion cone 

20 into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 

structure; 

means for applying an axial force to the expansicm cone; and 
mean^ for pressurizirig an interior portion of the expandable tubular member 
25 below the expansion conis. 

240. A system for coupling an expandable tubular member to a preexisting 

structure, oomprisinjg: 

means for placing the expandable tubular rnember and ari expansion cone 

30 into the preexisUng structure; and 

means for applying an axial force to the expandable tubular member. 

241 . A system for coupling a tubular member to a preexisting stnicture. 
oomprteing: 
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means for positioning the tubular memt>er and an expansion cone within the 
preexisfing structure; 

means for axially displacing the expansion cone; 

means for remo^ng the expansion cone; and 

means for applying direct radial pressure to the tutAJlar meml)er. 

* 

242. The system of daim 241 . wherein the means for axiaDy displacing the 
expansion cone indudds: 

means for pressurizing at least a portion of the interior of the tubular 

member. 

243. The system of daim 241 , wherein the means for axially displacing the 
expansion cone includes: . . 

means for injecting a fluidic rnaterial into the tubular member. 

■ • • • 

244. The system of daim 241 , wherein the means for a)dally displadng the 
expansion cone Jndudes: 

means for applying a tensile force to the expansfon cone. 

245. The system of daim 241 , wherein the means for axlaily disfradng ttie 

expansion cone Indudes: 

rvieans for displadng ttie expansion cme into the tububr niember. 

246. The system of daim 241 , wherein the means for a)dally displadr^ the 
expansion cone indudes: 

means for displadng theexpansion cone out of the tubular member. 

247. The system of daim 241 , wherein tt^ mear« for axially displadng ttie 
expansion cone radialiy expands ttie tobular member by about 10% to 20%. 

248. The system of daim 241 . wherein the means for applying dired radial, 
pressiffe to ttie first tubular member radialiy expands ttie tubular rhember by up to 
about 5%. 
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249. The system of daim 241 , wherein the means for applying direct radial 
pressure to the tubular memt)er indudK means for applying a r^lial force at 
discrete locations. 



250. The system of daim 241 . wherein the preexisting stnidure includes a 
wellixm casing. 

251 . The system of daim 241 , wherein the preexisting stnidure indudes a 
pipeline. 

252. The system of daim 241 , wherein the preexisting structure Indudes a 
structural support 
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